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FOREWORD 
Roughly 1.8 b i l l i o n  people ,  42 pe rcen t  o f  t h e  w o r l d ' s  popu- 
l a t i o n ,  l i v e  i n  urban a r e a s  today.  A t  t h e  beginning o f  t h e  l a s t  
cen tu ry ,  t h e  urban popu la t ion  of t h e  world t o t a l e d  on ly  25 m i l -  
l i o n .  According t o  r e c e n t  United Nations e s t i m a t e s ,  about  3.1 
b i l l i o n  people ,  tw ice  t o d a y ' s  urban popu la t ion ,  w i l l  be l i v i n g  
i n  urban a r e a s  by t h e  yea r  2 0 0 0 .  
Scholars  and p o l i c y  makers o f t e n  d i s a g r e e  when it comes t o  
e v a l u a t i n g  t h e  d e s i r a b i l i t y o f c u r r e n t  r a p i d  r a t e s o f u r b a n  growth 
and u r b a n i z a t i o n  i n  many p a r t s  o f  t h e  globe.  Some s e e  t h i s  t r e n d  
a s  f o s t e r i n g .  n a t i o n a l  p roces ses  of socioeconomic development, par-  
t i c u l a r l y  i n  t h e  poorer  and r a p i d l y  urbaniz ing  c o u n t r i e s  of  t h e  
Third  World; whereas o t h e r s  b e l i e v e  t h e  c o n s e q u e n c e s t o b e  l a r g e l y  
undes i r ab l e  and a rgue  t h a t  such urban growth s h o u l d b e  slowed down. 
Using a  g e n e r a l  equ i l i b r ium model, Hisanobu Shish ido  pre- 
s e n t s  some r e s u l t s  o f  comparative s t a t i c  anddynamic ana lyses  t h a t  
d e s c r i b e  economic development i n  Japan.  This  h i s t o r i c a l  s tudy  
of J a p a n ' s  development j o i n s  a  c o l l e c t i o n  of n a t i o n a l  c a s e  s t u d i e s  
t h a t  a r e  be ing  concluded a s  p a r t  of t h e  HSS Area ' s  Popula t ion ,  
Resources,  and Growth Task. 
A l i s t  of t h e  papers  i n  t h e  Popula t ion ,  Resources,  andGrowth 
S e r i e s  appears  a t  t h e  end of t h i s  paper .  
Andrei  Rogers 
Chairman 
Human Se t t l emen t s  
and Se rv i ces  Area 
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ABSTRACT 
This paper gives some preliminary results of a study of 
the history of Japan's economic development, using a general 
equilibrium model. After some aspects of Japan's historical 
development and the structure of the model are briefly de- 
scribed, comparative static and dynamic results are shown. 
It is concluded that a model specification allowing for 
labor unemployment behaves better in replicating history than 
a specification assuming full employment, as in the orthodox 
neoclassical framework. 
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1. INTRODUCTION 
D u a l i s t i c  development i s  one o f  t h e  b e t t e r  known f e a t u r e s  
o f  J a p a n ' s  h i s t o r i c a l  economic growth. For  a  s u b s t a n t i a l l y  l ong  
p e r i o d  o f  t i m e  b o t h  modern ( impor ted)  and t r a d i t i o n a l  ( i nd igen -  
o u s )  e lements  c o e x i s t e d  i n  t h e  economy, and t h e  l a t t e r  p layed  a  
s i g n i f i c a n t  r o l e  i n  t h e  development p roce s s .  (See ,  f o r  example, 
Ohkawa 1972, Ohkawa 1980, Ohkawa and Rosovsky 1973, and Minami 
1973. For a  summary, see Sh i sh ido  1979, 1981.) How t h i s  dua l -  
i s t i c  growth i s  i n t e r r e l a t e d  w i t h  t h e  l a b o r  market ,  i . e . ,  how 
growth a f f e c t s  t h e  d i f f e r e n t  l a b o r  markets  and who pays  f o r  
growth,  i s  t h e  f o cu s  o f  t h i s  paper .  I t  p r e s e n t s  some o f  t h e  
r e s u l t s  o f  comparat ive  s t a t i c  and dynamic a n a l y s e s  t h a t  d e s c r i b e  
t h i s  s i t u a t i o n  u s i n g  a  computable g e n e r a l  e q u i l i b r i u m  model. 
These a n a l y s e s  i n v o l v e  t h e  chang ingo f . oneo r r r . o r e  p a r a n e t e r  v a l u e s ,  
and examining t h e  consequen t  d ive rgences  o f  t h e  s o l u t i o n  from 
t h e  base  s o l u t i o n .  A f t e r  a  r ev iew o f  some h i s t o r i c a l  a s p e c t s  
o f  J a p a n ' s  u r b a n i z a t i o n  and development d u r i n g  t h e  p e r i o d  o f  
d u a l i s t i c  development and a f t e r  t h e  model used i s  e x p o s i t e d ,  
some r e s u l t s  of t h e  compara t ive  s t a t i c  and dynamic a n a l y s e s  a r e  
d e s c r i b e d .  Concluding o b s e r v a t i o n s  concern ing  t h e  s t a t i c  and 
dynamic f e a t u r e s  o f  t h e  model a r e  g iven  i n  t h e  l a s t  s e c t i o n .  
T e c h n i c a l  m a t e r i a l s  a r e  i n  t h e  Appendices.  Appendices 1  
and 2 d e s c r i b e  t h e  methods o f  e s t i m a t i n g  e x  a n t e  p r o d u c t i o n  
p a r a m e t e r s  and t h e  b a s e  y e a r  expec ted  v a l u e s ,  r e s p e c t i v e l y .  The 
Tab les  t h a t  a p p e a r  i n  Appendix 3 show t h e  r e s u l t s  o f  compara t ive  
s t a t i c s  i n  p e r c e n t a g e  growth r a t e s  r e l a t i v e  t o  b a s e  r u n  v a l u e s .  
The model i t s e l f  i s  c a l i b r a t e d  by u s i n g  1960 d a t a :  one o f  t h e  
f i r s t  y e a r s  f o r  which a  complete se t  o f  s o c i a l  a c c o u n t i n g  d a t a  
i s  a v a i l a b l e .  
2 .  JAPAN'S DUALISTIC DEVELOPMENT AND URBANIZATION PATTERN 
I f  a  computable g e n e r a l  e q u i l i b r i u m  model can  be ins t rumen-  
t a l  i n  a n a l y z i n g  a  c o u n t r y ' s  u r b a n i z a t i o n  and development  a t  a l l ,  
it i s  th rough  i t s  c a p a c i t y  t o  examine i n t e r s e c t o r a Z  ( r a t h e r  t h a n  
s p a t i a l )  m o b i l i t y  o f  f a c t o r s  o f  p r o d u c t i o n .  T h i s  f a c t o r  m o b i l i t y  
i s  presumably caused  by t h e  r e s p o n s e s  o f  f a c t o r s  t o  d i f f e r e n c e s  
i n  r a t e s  o f  r e t u r n .  The t e r m  u r b a n i z a t i o n ,  t h e r e f o r e ,  i s  conven- 
i e n t l y  assumed h e r e  t o  be synonymous t o  t h e  s h i f t  o f  f a c t o r s  o f  
p r o d u c t i o n  from pr imary  ( a g r i c u l t u r e ,  f i s h e r y ,  and f o r e s t r y )  ac-  
t i v i t i e s ,  t o  nonprimary a c t i v i t i e s .  With t h i s  q u a l i f i c a t i o n  i n  
mind, l e t  u s  look  a t  F i g u r e  1 .  T h i s  d iagram shows t h e  s h a r e s  o f  
pr imary  and  nonprimary working p o p u l a t i o n s  o u t  o f  t h e  t o t a l  work- 
i n g  p o p u l a t i o n o f  Japan .  T h e r e a r e  two t i m e  p e r i o d s  when nonprimary 
o r  urban workers  i n c r e a s e d  s h a r p l y .  One i s  around t h e  World War I 
p e r i o d  and t h e  o t h e r t h e p o s t - W o r l d  War I1 p e r i o d .  The former 
rough ly  c o i n c i d e s  w i t h  t h e  beg inn ing  o f  t h e  l a b o r  market  dua l i sm,  
which was m a n i f e s t e d  a s  p e r s i s t e n t  d i f f e r e n t i a l s  i n  wage and pro- 
d u c t i v i t y  l e v e l s  among workers  ( 1 9 1 0 s ) ,  and t h e  l a t t e r  p r e c e d e s  
\ 
t h e  p e r i o d  when d u a l i s m  l a r g e l y  d i s a p p e a r e d  (second h a l f  o f  t h e  
1960s) . 
I t  i s  i n t e r e s t i n g  t o  examine what was happening i n  t h e  econ- 
omy d u r i n g  t h e s e  p e r i o d s ,  and how t h i s  s h i f t  i n  working p o p u l a t i o n  
o c c u r r e d .  The i n v e s t m e n t  boom i n  t h e  1910s was i n i t i a l l y  caused  
by a n  unprecedented  i n c r e a s e  i n  e x p o r t  demand due  t o  t h e  o u t b r e a k  
o f  World War I. The inves tment  was mainly c a r r i e d  o u t  i n  modern 
heavy i n d u s t r i e s ,  which e s s e n t i a l l y  used t e c h n o l o g i e s  w i t h  low 
l a b o r - c a p i t a l  r a t i o s  and low e l a s t i c i t i e s  o f  f a c t o r  s u b s t i t u t i o n .  
Consequent ly ,  t h e  demand f o r  new l a b o r  d i d  n o t  i n c r e a s e  p r o p o r t i o n -  
a t e l y .  The r a t e  o f  t u r n o v e r  i n  t h e s e  i n d u s t r i e s  a l s o  d e c r e a s e d ,  
Year 
F i g u r e  1.  S h a r e s  o f  pr imary  and nonprimary employment. Source :  
Ohkawa and Sh inohara  ( 1 9 7 9 ) .  
poss ib ly  because wages i n  t h e s e  s e c t o r s  were i n c r e a s i n g  due t o  
t h e  d e s i r e  of employers t o  keep t h e  s k i l l e d  l a b o r  f o r c e .  Agri- 
c u l t u r e  a t  t h i s  t ime,  however, was going through a  s eve re  s t ag -  
n a t i o n  because of  t h e  l a c k  of demand, t h e  a v a i l a b i l i t y  o f  cheaper 
food from f o r e i g n  c o l o n i e s ,  and t h e  temporary exhaus t ion  of  pos- 
* 
s i b i l i t i e s  of t e c h n i c a l  p rog res s  i n  a  s c a l e - n e u t r a l  way. This  
i nc reased  t h e  p r e s s u r e  of ou tmigra t ion  from t h e  r u r a l  s e c t o r .  
S ince  t h e  modern urban s e c t o r s  had l i m i t e d  l a b o r  a b s o r p t i o n  ca- 
p a c i t y  a s  p rev ious ly  d e s c r i b e d ,  t h e  on ly  d e s t i n a t i o n  a v a i l a b l e  
f o r  ou tmigran ts ,  t h e r e f o r e ,  was t h e  urban t r a d i t i o n a l  s e c t o r s .  
This  can be seen i n  F igu re  2 .  The growth r a t e s  of  t r a d i t i o n a l  
urban employment i n  1916-1920 almost  t r i p l e d  (18 p e r c e n t )  from 
those  o f  1:911-1915 (6 .5  p e r c e n t ) .  
I t  goes wi thout  s ay ing  t h a t  i n  t h i s  i n s t a n c e ,  wages i n  t h e s e  
t r a d i t i o n a l  s e c t o r s  ha r ldy  could keep up wi th  t h e  p r i c e  i n c r e a s e  
caused by t h e  investment  boom i n  t h e  modern s e c t o r s .  The d i s t r i -  
bu t ion  o f  income d e t e r i o r a t e d  d e s p i t e  ( o r  more b e c a u s e  o f )  t h e  
investment  boom. D i f f e r e n t i a l  wage p a t t e r n s  were t h u s  e s t a b l i s h e d .  
The per iod  between 1950 and 1960 saw a  r e p e t i t i o n  of what 
happened i n  1 9 1 0 t o  1 9 2 0 , i n t h e  sense  t h a t  t h e  s u r p l u s  l a b o r  i n  t h e  
economy ( e s p e c i a l l y  i n  t h e  t r a d i t i o n a l  s e c t o r s )  i nc reased  because 
of war r e p a t r i a t i o n .  A s  can be seen from Figure  1 ,  t h e  urbaniza-  
t i o n  r a t e  i n1950  was about  t h e  same a s  t h a t  of 1920. Thehigh  r a t e  
of investment  i n  t h e  1950s t o  1960s absorbed t h i s  s u r p l u s  l a b o r  
f a i r l y  r a p i d l y .  Ackley and I s h i  (1976) review t h e  macroeconomic 
p o l i c i e s  of  Japanese government du r ing  t h i s  pe r iod .  They c la im 
t h a t  t h e r e  was an i n s u f f i c i e n t  amount of good q u a l i t y  machinery 
and equipment which was t h e  c o n s t r a i n t  on economic growth. A t  
t h e  same time supply of s k i l l e d  l a b o r  was h igh ly  e l a s t i c  a s  long 
a s  t h e  r e a l  wage was moderately above average incone i n  family  
e n t e r p r i s e s .  Macro-government p o l i c i e s  were c a r r i e d  o u t ,  t he re -  
f o r e ,  i n  o r d e r  t o  e f f e c t i v e l y  encourage new investment .  Mone- 
t a r y  p o l i c i e s  kep t  i n t e r e s t  r a t e s  low t o  s t i m u l a t e  c a p i t a l  in -  
t e n s i v e  p r i v a t e  investment .  The inc rease  aggrega te  demand, how- 
e v e r ,  d e t e r i o r a t e d  t h e  ba lance  of payment under a  f i x e d  exchange 
*Changes i n  i n t e r n a t i o n a l  environments and bad weather a r e  
a l s o  considered causes  of t h e  a g r i c u l t u r a l  s t agna t ion .  
F i g u r e  2. Growth r a t e s  o f  employment i n  
modern and t r a d i t i o n a l  urban 
s e c t o r s  ( t h r e e - y e a r  moving 
a v e r a g e ) .  Source:  Nakamura 
(1971 : 2 1 ) .  
r a t e  i n  a s t a t i c  s e t t i n g .  T h i s  f a c t  caused  an  o c c a s i o n a l  b rake  
i n  t h e  c o n t i n u e d  expans ion  of  t h e  J a p a n e s e  economy. 
When t h e  b a l s n c e  o f  payments d e t e r i o r a t e d ,  t h e r e f o r e ,  mone- 
t a r y  c o n t r a c t i o n s  were u s u a l l y  employed. These were unders tood  
by everybody,  however, a s  be ing  temporary  and d i d  n o t  change t h e  
growth-investment  mind o f  t h e  b u s i n e s s  circ les  a t  a l l .  The same 
p o l i c y  c o n t i n u e d  u n t i l  t h e  c o n s t r a i n t s  o f  t h e  l a b o r  s u p p l y  began 
t o  be f e l t ,  i .e . ,  when a g g r e g a t e  demand i n c r e a s e s  pushed up t h e  
r e a l  wage and a l s o  i g n i t e d  i n f l a t i o n .  
I t  i s  hoped t h a t  t h e  compara t ive  s t a t i c  r e s u l t s  i n  t h e  n e x t  
s e c t i o n  and subsequen t  dynamic a n a l y s e s  can  h e l p  u s  u n d e r s t a n d  
t h e  b e h a v i o r s  of  t h e s e  economic a g e n t s  and t h e  consequences  of 
t h e s e  b e h a v i o r s .  
3 .  THE MODEL 
The model used  i n  t h i s  a n a l y s i s  i s  e s s e n t i a l l y  a s i m p l i f i e d  
v e r s i o n  o f  t h e  model d e s c r i b e d  i n  S h i s h i d o  ( 1 9 8 1 ) .  There  a r e ,  
however, a few changes  and,  f o r  e x p o s i t i o n a r y  purposes ,  t h e  whole 
sys tem i s  d e s c r i b e d  below. 
N o t a t i o n s  
Q 
K 
L 
Y 
p r o d u c t i o n  
c a p i t a l  s t o c k  
l a b o r  f o r c e  
a g g r e g a t e  commodity o f  i m p o r t s  and d o m e s t i c a l l y  
produced goods 
wage r a t e  
l a b o r  c o s t  
domes t i c  p r i c e  
p u r c h a s e r ' s  p r i c e  
consumer ' s  p r i c e  
value-added p r i c e  
impor t  p r i c e  
consumption demand 
n e t  inves tment  demand 
e x p o r t  demand 
impor t  
s e c t o r  
s e c t o r  
S e c t o r s  ( s u b s c r i p t s  
1  modern manufactur ing s e c t o r  
2  t r a d i t i o n a l  manufactur ing s e c t o r  
3  modern s e r v i c e  s e c t o r  
4 t r a d i t i o n a l  s e r v i c e  s e c t o r  
5 c o n s t r u c t i o n  s e c t o r  
6 pr imary s e c t o r s  
Vin tages  
S e c t o r s  1 ,  2, and 3  have v i n t a g e s .  For  example, Q means 27 
t h e  o u t p u t  o f  s e c t o r  2,  v i n t a g e  7. (For t h e  base  y e a r ,  t h e r e  
a r e  8 v i n t a g e s  i n  each  s e c t o r . )  
Areas ( s u b s c r i p t s  u,  r )  
u urban 
r r u r a l  
C l a s s e s  ( s u b s c r i p t s  1 , k )  
1 l a b o r  c l a s s  
k  c a p i t a l i s t  c l a s s  ( p r o p r i e t o r s  and c a p i t a l  income 
r e c i p i e n t s )  
P r o d u c t i o n  (Q) 
S e c t o r s  1 , 2 , 3 ,  and 5 have CES p roduc t i on  f u n c t i o n s .  
1 
where 
Ail B i t  and p a r e  pa ramete r s .  i 
The e s t i m a t i o n  method o f  ex a n t e  and ex post p roduc t i on  
f u n c t i o n s  i s  d e s c r i b e d  i n  Appendix 1 . 
S e c t o r s  4 and 6 have p roduc t i on  f u n c t i o n s  o f  t h e  Cobb- 
Douglas t y p e .  
C a p i t o l  s t o c k s  (and a r a b l e  l a n d  a r e a  f o r  a g r i c u l t u r e )  a r e  
f i x e d  p e r i o d  by p e r i od .  
In t e rmed ia t e  i n p u t  r a t i o s  ( a  ) a r e  f i x e d ;  t h e r e f o r e ,  i j 
where 
t i is  t h e  i n d i r e c t  t a x  r a t e  of  s e c t o r  i. 
Labor c o s t  
Labor c o s t  i s  assumed t o  c o n s i s t  of wages and t h e  t r a i n i n g  
and h i r i n g  c o s t s  l o s t  through q u i t s .  Then 
where 
Ti = t r a i n i n g  and h i r i n g  c o s t s  of  s e c t o r  i 
qi = q u i t  r a t e  of  s e c t o r i ,  which depends on i t s  own 
wages a s  w e l l  a s  wages from o t h e r  s e c t o r s  
Employers minimize t h i s  c o s t .  The f i r s t  o r d e r  c o n d i t i o n  i s  
For s e c t o r s  4 and 6 ,  Ti i s  assumed t o  be zero.  
Traded commodities 
S e c t o r s  1 ,2 ,  and 6  have imports  and e x p o r t s ,  A l l  imports  
a r e  supposed t o  be compet i t ive ,  and it i s  assumed t h a t  i m -  
p o r t s  and domes t i ca l ly  produced goods a r e  s u b s t i t u t e s  w i th  
f i n i t e  e l a s t i c i t i e s .  People,  t h e r e f o r e ,  consume h y p o t h e t i c a l  
aggrega te  commodities of  imports  and domes t i ca l ly  produced goods. 
* P j  = domestic p r i c e  f o r  S e c t o r s  3 ,  4 ,  and 5. 
= purchasers  p r i c e  f o r  S e c t o r s  1 ,  2 ,  and 6.  
The aggregate is formed following the tradition of Armington 
(1969), by a CES aggregation function Y .  
where 
yi, E '  , and nip are paraneters, and 
TDi is the total domestic demand. 
Then the purchaser's price of this comodity is just the cost 
function, i.e., 
where 
Import is simply 
and the domestic production ratio is 
Domestic prices (pi) are prices that clear the domestic 
market 
Exports are similarly specified as follows 
where 
X 
C i t  Si are parameters 
WTi i s  the index of the quantity of world trade 
of tha t  sec tor ' s  goods 
W 
P i  i s  the world price of the good 
Nori-traded commodities 
Service and construction sectors have no trade,  but both 
modern and t rad i t iona l  services receive handling charges 
for externally traded goods (storage, transportat ion,  e t c . ) .  
Consumer prices of tradeables 
Prices of traded commodities are marked up by the sector 
and by the area. This mark-up creates an extra  demand for 
the t rad i t iona l  service sector ,  i . e . ,  demand for  r e t a i l  and 
wholesale services. 
Therefore, consumer prices for goods of sectors 1 ,  2 ,  and 
6 are  
where 
u and r stand for  urban and rura l  areas, respectively, 
and 
+ i s  the mark-up ra t e  
Consumption demand 
Household consumption demands are  expressed i n  a l inear  
expenditure system. 
Government consumption demands are treated as exogenous and 
business consumption demands are treated as intermediate 
input demands from sectors 2 and 4. 
Investment 
Investors instigate investing through expectation of prices 
and demands. They are assumed to know the ex ante (or blue- 
print) production functions. The investment demands, there- 
fore, are 
where 
DDi is the difference between the expected demand and 
present supply capacityless depreciation in sector i 
Expectations are formed by the difference between the actual 
value for the period and the previously expected value for 
the period multiplied by an adjustment parameter. For the 
base year it is assumed that prices will change at the same 
rate as the previous period and demands will grow at a long- 
term average growth rate.* 
The expected demand for the next period (i.e., the one following 
the base period) will be the actual demand for this period (or 
the previous period depending on when investors were assumed 
to have r,ade..their decisions) multiplied by 
* This is done because there needs to be some initial value 
for the system of expectation formation. 
* *  This requires the assumption that 
g'Y 
See Appendix 2. 
where 
g = average growth rate in the past plus 1 
y = adjustment parameter of investors (large if 
investors are sensitive to unexpected increase 
or decrease of demand) 
Finally, depending on the specification chosen, these invest- 
ment demands will be the actual investment or the actual' 
investment will be amounts scaled proportionately up (down) 
in accordance with the amount of savings available. 
Other features 
Savings ratios and government variables together with other 
parameters are treated as exogenous. 
Housing markets and urban land markets are excluded from this 
analysis although the full model does include these markets, 
and a rough trial to estimate parameters for these markets 
has already been made. 
Market clearing 
Ordinary market clearing equations close the model. Walras' 
Law ensures that the total savings equals the total invest- 
ment, 
where 
PS = private savings 
GS = current government budget surplus 
FS = foreign savings (= trade deficit) 
pk = price of capital goods (weighted average of prices 
of origin sectors of investment) 
4 .  COMPARATIVE STATIC RESULTS 
T h i s  s e c t i o n  d e s c r i b e s  some o f  t h e  50 compara t ive  s t a t i c  
exper iments  t h a t  w e r e  c a r r i e d  o u t  f o r  t h e  Japanese  c a s e .  These 
compara t ive  s t a t i c s  can  be  c l a s s i f i e d  i n t o  t h e  f o l l o w i n g  s even  
* 
d i f f e r e n t  t y p e s :  
1 .  Changing t h e  p r o d u c t i v i t y  o f  a  s e c t o r  
2 .  Changing f a c t o r  s u b s t i t u t i o n  e l a s t i c i t i e s  o f  produc- 
t i o n  f u n c t i o n s  
3 .  Changing t h e  amount o f  i nves tmen t  o r  s a v i n g  
4 .  Changing t h e  t a r i f f  r a t e s  and wor ld  demand i n d i c e s  
5. Changing t h e  t a s t e  o f  consumers toward t r a d i t i o n a l  
goods 
6 .  Changing t h e  s e c t o r - s p e c i f i c  t r a i n i n g  and h i r i n g  c o s t s  
7 .  O t h e r  s p e c i f i c a t i o n s  
TWO d i f f e r e n t  c l o s u r e s  o f  t h e  model a r e  employed (see Table  
1 ) .  One assumes inves tment  t o  b e  endogenous, w h i l e  t h e  s i z e s  o f  
t o t a l  u rban  and r u r a l  l a b o r  f o r c e  a r e  exogenous. T h i s  s p e c i f i -  
c a t i o n  d e t e r m i n es  inves tment  by t h e  amount o f  s a v i n g s  a v a i l a b l e  
i n  t h e  model. T h i s  i s  t h e  o r d i n a r y  n e o c l a s s i c a l  way o f  c l o s u r e  
and i s  c a l l e d  t h e  NC model h e r e a f t e r .  The second way o f  c l o s i n g  
t h e  model i s  t o  assume t h e  nominal v a l u e s  o f  t h e  inves tment  a s  
p rede te rmined  by t h e  e x p e c t a t i o n s  o f  i n v e s t o r s  i n  t h e  p r e v i o u s  
y e a r .  I f  w e  make t h e  inves tment  exogenous,  w e  have t o  endogenize  
one p r e v i o u s l y  exogenous v a r i a b l e  s o  t h a t  t h e  sys tem w i l l  n o t  be  
overde te rmined .  W e  have chosen t o  f r e e  t h e  t o t a l  u rban  l a b o r  
f o r c e .  T h i s  a c t u a l l y  means t h a t  t h e  l a b o r  supp ly  i s  e l a s t i c  i n  
t h e  urban a r e a  (unemployment e x i s t s )  and o n l y  demands a r e  impor- 
t a n t ,  i . e . ,  t h e  u n d e r u t i l i z a t i o n  o f  r e s o u r c e s ,  6 Za Keynes, which 
c a n  be  employed by i n c r e a s i n g  a g g r e g a t e  demand. T h i s  s p e c i f i c a -  
t i o n  i s  c a l l e d  t h e  F I  model h e r e a f t e r .  Within  t h e  F I  model two 
assumpt ions  a r e  made r e g a r d i n g  wage de t e rmina t i on .  One i s  t o  
assume t h a t  wage i s  determined by r u r a l - u r b a n  r e l a t i o n s h i p s  and 
t r a i n i n g  c o s t s  a s  d e s c r i b e d  i n  s e c t i o n  3 .  The second assumpt ion 
i s  t o  f i x  t h e  nominal wage l e v e l s .  T h i s  second s p e c i f i c a t i o n  
*Al l  changes a r e  by 10 p e r c e n t ,  e x c e p t  f o r  t a r i f f s ,  which 
a r e  changed by 50 p e r c e n t .  
Table 1. A summary of the differences between the two closures. 
1. NC (Neoclassical) 
o Fixed total labor and capital available in each of 
the urban and rural areas 
o Total amount of investment determined by total 
available savings 
2. FI (Neo-Keynesian Fixed Investment) 
o Aggregate demand determines the level of urban 
labor employment, i.e., unemployed labor exists 
o Nominal amounts of investment are determined by 
investors' expectations during the previous period 
allows one to analyze the short-run effect of inflation when wage 
moves with lags. 
All nominal variables are deflated by relevant price indices: 
GDP by GDP deflators; wages as income to consumers, consumer's 
price index; wages as cost to employers, value-added price of own- 
sector goods; and the nominal value of investment by the capital 
good's price index. 
* 
~igration pressure is defined by 
where 
Wi is the nominal wage of sector i 
Ii is the net investment of sector i 
*In a static setting, this pressure mainly depends only on 
relative wages because quit rates, investment, and capital-labor 
ratios do not change at all or are quite rigid during the intra- 
period. 
(+)i i s  t h e  a v e r a g e  l a b o r - c a p i t a 1  r a t i o  o f  s e c t o r  i 
q i  i s  t h e  q u i t  r a t e  of  s e c t o r  i 
Li i s  t h e  employment o f  s e c t o r  i 
Ya i s  t h e  nominal a g r i c u l t u r a l  income 
T h i s  i s  j u s t  t h e  r a t i o  o f  t h e  weighted  a v e r a g e  o f  u rban  
wages t o  t h e  a v e r a g e  a g r i c u l t u r a l  income, and t h e  w e i g h t s  a r e  
jobs  a v a i l a b l e  f o r  m i g r a n t s  by new inves tment  and q u i t s .  T h i s  
s p e c i f i c a t i o n  o f  m i g r a t i o n  p r e s s u r e  comes from t h e  framework 
p o p u l a r i z e d  by Todaro (1969) and H a r r i s  and Todaro (1970) . (For 
a  summary, see Todaro 1975.)  I n  t h i s  framework, i n t e r n a l  migra- 
t i o n  i s  hypo thes ized  t o  be e x p l a i n a b l e  by r u r a l - u r b a n  income 
d i f f e r e n t i a l s  and t h e  p r o b a b i l i t y  t h a t  a  m i g r a n t  w i l l  s e c u r e  a  
job  i n  t h e  urban a r e a .  I n  t h e  s p e c i f i c a t i o n  employed h e r e ,  urban 
wages and average  r u r a l  income c a p t u r e  t h e  income d i f f e r e n t i a l s ,  
and i n v e s t m e n t  and q u i t s  c a p t u r e  t h e  p r o b a b i l i t y  t h a t  a  m i g r a n t  
s e c u r e s  a  job. I t  i s  assumed, f o r  t h e  purpose  o f  s t a t i c  ana ly -  
s is ,  t h a t  t h i s  s p e c i f i c a t i o n  r e f l e c t s  s u f f i c i e n t l y  t h e  " p u l l "  
r u r a l  p o p u l a t i o n s  f e e l  from t h e  urban s e c t o r s .  
T h i s  s p e c i f i c a t i o n ,  however, shou ld  n o t  be r e g a r d e d  a s  t h e  
best f o r  e x p l a i n i n g  t h e  m i g r a t i o n  p a t t e r n  i n  h i s t o r i c a l  Japan.  
P r e l i m i n a r y  r e g r e s s i o n  a n a l y s e s  show t h a t  wage d i f f e r e n t i a l s  do 
n o t  e x p l a i n  t h e  i n t e r n a l  m i g r a t i o n  s i g n i f i c a n t l y  i n  any form. 
Inves tment  i n  urban p r o d u c t i v e  s e c t o r s ,  however, i s  a  v e r y  i m -  
p o r t a n t  v a r i a b l e  i n  e x p l a i n i n g  t h e  p a t t e r n .  A use  o f  po lynomia l ly  
d i s t r i b u t e d - l a g  s p e c i f i c a t i o n s  shows t h a t " t h e  one-year-lagged 
i n v e s t m e n t  h a s  a  n e g a t i v e  c o e f f i c i e n t ,  and t h a t  t h e  two-year- 
l agged  inves tment  h a s  a  p o s i t i v e  c o e f f i c i e n t .  Both c o e f f i c i e n t s  
* 
a r e  ex t remely  s i g n i f i c a n t .  
T h i s  p r e l i m i n a r y  e x e r c i s e  seems t o  o f f e r  a t  l e a s t  two tes t -  
a b l e  hypo theses  w i t h  r e g a r d  t o  m i g r a t i o n  d e c i s i o n  making. One 
i s  t h a t  a n  i n c r e a s e  i n  urban i n v e s t m e n t  i n d u c e s  m i g r a t i o n  because  
*This  s p e c i f i c a t i o n  o f  m i g r a t i o n  t h a t  i n c l u d e s  t h e  "wage 
d i f f e r e n t i a l s "  i s  n o t  used  f o r  t h e  dynamic s i m u l a t i o n  f o r  t h i s  
r e a c t i o n .  See s e c t i o n  5. 
farmers perceive the increase of opportunities in the urban area 
with a lag of two or three years. The other hypothesis is that 
the investment in urban areas lowers the level of the rural wel- 
fare, thus increasing the "push" factor for migration. These two 
hypotheses are, of course, not mutually exclusive, but if the re- 
jection of the second hypothesis turns out to be difficult, then 
it gives a starting point in the inquiry, "who pays for growth 1 
in a dualistic economy?" The following comparative static results 
and consequent dynamic analyses try to examine this issue. Table 
2 summarizes some of the major results of comparative statics; 
for further results see Appendix 3. 
Table 2. Major results of comparative statics. 
I n c r e a s e d  P r o d u c t i v i t y  i n  One Urban S e c t o r  
- Increased outputs of the sector 
- Decreased labor employment of the sector 
- Improved agricultural terms of trade (= urban tradi- 
tional sectors' laborers relatively better off) 
- Shift of income to urban labor 
I n c r e a s e d  P r o d u c t i v i t y  i n  A g r i c u l t u r e  
- Income decline in agricultural sector 
- Urban traditional sectors' laborers relatively worse 
off 
- Migration pressure increases 
- Shift of income away from urban labor 
- Increased real investment (FI) 
- Decreased real investment (NC) 
Higher  E l a s t i c i t y  o f  F a c t o r  S u b s t i t u t i o n  i n  Modern M a n u f a c t u r i n g  
- Decreased output of the sector 
- Decreased wage of the sector 
- Decreased labor employment of the sector 
Higher  E l a s t i c i t y  o f  F a c t o r  S u b s t i t u t i o n  i n  T r a d i t i o n a l  Manu- 
f a c t u r i n g  
- Increased output of the sector 
- Increased wage of the sector 
- Increased labor employment of the sector 
continued over 
Table 2 cont inued .  
High I n v e s t m e n t  (FI) 
- S h i f t  of income away from urban l abo r  
- Decreased r e a l  wage of urban l a b o r  
High Sav ing  ( N C )  
- Moderate s h i f t  of income away from l a b o r  
- Moderate i n c r e a s e  of r e a l  wage of  urban l a b o r  
Higher Expor t s  i n  Modern Manufac tur ing  
- Reduced r e a l  wage i n  a l l  urban s e c t o r s  
- More dec rease  o f  r e a l  wage i n  t r a d i t i o n a l  (modern) 
s e c t o r s  t han  i n  modern ( t r a d i t i o n a l )  s e c t o r s  i n  
NC ( F I )  c l o s u r e  
Higher Expor ts  i n  T r a d i t i o n a l  Manufac tur ing  
- Reduced r e a l  wage i n  a l l  b u t  t r a d i t i o n a l  s e r v i c e  
s e c t o r s  
- More dec rease  o f  r e a l  wage i n  modern s e c t o r s  
Higher T a r i f f  R a t e s  on Manufac tur ing  S e c t o r s  
- Increased  produc t ion  and employment i n  t h e  s e c t o r  
concerned 
- Real wage dec rease  i n  a l l  urban s e c t o r s  
- Increased  (decreased)  l a b o r  s h a r e  when t r a d i t i o n a l  
(modern) s e c t o r  has  h ighe r  t a r i f f s  
Higher T a r i f f  R a t e s  on A g r i c u l t u r a l  Goods 
- Decreased produc t ion  i n  a l l  urban s e c t o r s  ( F I )  
- Decreased produc t ion  on ly  on urban consumers'  
p roduc t s  (NC) 
- General  b u t  smal l  dec rease  i n  urban r e a l  wage 
(except  t r a d i t i o n a l  s e r v i c e  s e c t o r  i n  F I )  
- Increased  l a b o r  s h a r e  
Changes i n  Consumers' T a s t e s  Toward T r a d i t i o n a l  Goods 
- Increased  l a b o r  s h a r e  
- D r a s t i c a l l y  reduced mig ra t ion  p r e s s u r e  
- Increased  (decreased)  investment  i n  NC ( F I )  c l o s u r e  
Higher T r a i n i n g  C o s t s  
- Increased  r e a l  wage i n  t h e  s e c t o r  concerned and 
r e l a t e d  s e c t o r s  
- Higher ( lower)  urban l a b o r  sha re  i n  F I  (NC) c l o s u r e  
- Higher migra t ion  p r e s s u r e  
4 . 1 .  Increased  P r o d u c t i v i t y  
An i n c r e a s e  of p r o d u c t i v i t y  i n  any s e c t o r  i n  a s t a t i c  s e t -  
t i n g  causes  a decrease  i n  t h e  p r o d u c t ' s  p r i c e ,  t h u s  dec reas ing  
t h e  employment i n  t h a t  s e c t o r .  A c r u c i a l  q u e s t i o n  i s  what such 
an i n c r e a s e  does t o  t h e  we l f a re  of  t h e  popula t ion  i n  genera2 and 
p o s s i b l y  t o  t h e  f u t u r e  pa th  of  t h e  economy. The dec rease  o f  a 
p r o d u c t ' s  p r i c e  and t h e  i n c r e a s e  o f i t s  supply push up t h e  demand 
f o r  o t h e r  goods. Because f a c t o r s  o f  p roduc t ion  a r e  l e s s  s u b s t i -  
t u t a b l e  i n  modern s e c t o r s  and because t h e  lower t h e  e l a s t i c i t y  
of  f a c t o r  s u b s t i t u t i o n  t h e  lower t h e  decrease  i n  l a b o r  employment 
wi th  f i x e d  c a p i t a l  s t o c k s ,  t h e  i n c r e a s e  i n  o u t p u t  i s  h i g h e r  i n  
modern s e c t o r s .  The i n c r e a s e  i n  modern manufacturing arid con- 
s t r u c t i o n  o u t p u t ,  and the ,consequent  dec rease  i n  t h e i r  p r i c e s ,  
however, do n o t  make l a b o r e r s  happy a t  a l l .  Such goods a r e  
mainly c a p i t a l  goods, and t h e i r  p r i c e  dec reases  do n o t  r e f l e c t  
changes i n  t h e  p r i c e  l e v e l  of consumer goods. A s  a r e s u l t  t h e  
purchasing power of wage e a r n e r s  i n  many s e c t o r s  a c t u a l l y  de- 
c r e a s e s .  The t r a d i t i o n a l  urban s e c t o r s  o f t e n  escape  t h i s  f a t e  
because o f  t h e i r  assumed t i e s  wi th  t h e  a g r i c u l u t r a l  s e c t o r .  The 
a g r i c u l t u r a l  s e c t o r  en joys  t h e  improvement o f  terms of  t r a d e  due 
t o  t h e  assumed i n t r a p e r i o d  f a c t o r  immobil i ty.  This  s e c t o r ' s  
supply i s  f i x e d  i n  each pe r iod ,  and an i n c r e a s e  i n  t h e  demand 
f o r  a g r i c u l t u r a l  goods d i r e c t l y  r e s u l t s  i n  an i n c r e a s e  i n  a g r i -  
c u l t u r a l  income. Because wages i n  t h e  urban t r a d i t i o n a l  s e c t o r s  
a r e  s e n s i t i v e  t o  a g r i c u l t u r a l  income, and because a g r i c u l t u r a l  
income i n c r e a s e s ,  t h e  wages i n  urban t r a d i t i o n a l  s e c t o r s  t end  t o  
go up more than  wages i n  t h e  urban modern s e c t o r s .  
An i n c r e a s e  i n  p r o d u c t i v i t y  i n  urban s e r v i c e  s e c t o r s ,  i . e . ,  
s e c t o r s  3 and 4 ,  which produce l a r g e l y  consumer commodities, 
i n c r e a s e s  t h e  consumer's purchas ing  power. An i n c r e a s e  i n  pro- 
d u c t i v i t y  i n  a g r i c u l t u r e  has  profound consequences. For t h e  
a g r i c u l t u r a l  s e c t o r  it i s  a t y p i c a l  " immiser iz ing growth," i . e . ,  
a  supply i n c r e a s e  whi le  demand remains i n e l a s t i c ,  caus ing  income 
t o  dec rease  due t o  t h e  d e c l i n e  i n  p r i c e .  A p r i c e  d ~ c r e a s e  of  
a g r i c u l t u r a l  goods i n c r e a s e s  t h e  demand f o r  a l l  o t h e r  commodities- 
d i r e c t l y  from an i n c r e a s e  i n  consumers demand and i n d i r e c t l y  from 
in t e rmed ia t e  demands. A l l  urban p r i c e s  i n c r e a s e ,  t h e r e f o r e ,  and 
wages t en d  t o  i n c r e a s e  a s  w e l l .  But ,  a g a i n ,  t h e  r e a l  wage o f  
t h e  two urban t r a d i t i o n a l  s e c t o r s  t h a t  have s t r o n g  t i e s  w i t h  
r u r a l  income do n o t  i n c r e a s e  because of  t h e  i m p l i e d  i n c r e a s e  o f  
l a b o r  s u r p l u s  i n  t h e  r u r a l  a r e a .  The employers c an  pay workers  
less and y e t  e x p e c t  l i t t l e  l o s s  through i n c r e a s e d  t u r n o v e r s  be- 
cause  t h e  employees '  p r o s p e c t  o f  g e t t i n g  jobs  i n  r e l a t e d  l a b o r  
markets  i s  now worsened. E s s e n t i a l l y  t h e  same s i t u a t i o n  occu r s  
when a g r i c u l t u r a l  s e c t o r s  f a c e  cheaper  impor t s .  The supp ly  i s  
i n e l a s t i c  and t h e i r  income, a s  w e l l  a s  t h e  income of  urban t r a d -  
i t i o n a l  s e c t o r  wage e a r n e r s ,  d e c l i n e s .  
The m i g r a t i o n  p r e s s u r e  i n c r e a s e s  when a g r i c u l t u r a l  income 
d e c r e a s e s ,  i .e . ,  t h e  i n c r e a s e  i n  a g r i c u l t u r a l  p r o d u c t i v i t y  and 
impor t s  of  cheaper  a g r i c u l t u r a l  commodities. 
A s  s t a t e d  b e f o r e  a l l  wages and income i n  a l l  s e c t o r s  a r e  
r e l a t e d .  Any i n c r e a s e  i n  wage i n  one urban s e c t o r  would p u t  
p r e s s u r e  on a l l  o t h e r  s e c t o r  wages t o  i n c r e a s e .  The same happens 
when a g r i c u l t u r a l  income goes  up,  a l though  t h e  deg ree  o f  r e l a t e d -  
n e s s  w i t h  a g r i c u l t u r a l  income d i f f e r s  by how modern t h e  s e c t o r  
i s .  Thus, any p r o d u c t i v i t y  i n c r e a s e  i n  any urban s e c t o r  would 
r e s u l t  i n  a  s h i f t  o f  income toward t h e  l a b o r  c l a s s  w i t h  t h e  
s p e c i f i c a t i o n  o f  wage d e t e r m i n a t i o n  employed h e r e .  The i n c r e a s e  
i n  t h e  r e a l  accumula t ion ,  t h e r e f o r e ,  occu r s  o n l y  th rough  c a p i t a l  
p r i c e  d e c r e a s e  ( i n  t h e  c a s e  o f  t h e  p r o d u c t i v i t y  i n c r e a s e  o f  sec- 
t o r s  1 and 5)  o r  t h e  i n c r e a s e i n  f o r e i g n  s a v i n g s  caused  by changes 
i n  t e r m s  o f  t r a d e  ( i n f l a t i o n ,  i n  t h i s  c a s e ) .  I n  t h e  c a s e  o f  
a g r i c u l t u r a l  p r o d u c t i v i t y  i n c r e a s e ,  however, t h e  g e n e r a l  d e c l i n e  
i n  wage l e v e l s  s h i f t  income toward c a p i t a l  income e a r n e r s  who 
have t h e  h i g h e r  s av i n g  p r o p e n s i t i e s .  T h i s  i n c r e a s e s  s av ings  some- 
what ,  b u t  t h e  g e n e r a l  p r i c e  d e c l i n e  reduces  f o r e i g n  s av ings  by 
improving t h e  ba lance  o f  payments. The outcome i s  dec r ea sed  r e a l  
inves tment  i n  t h e  NC model. I n  t h e  F I  model, o f  cou r se ,  t h e  t o t a l  
nominal s av i n g s  i s  f i x e d .  T h i s  e x t r a  i n c r e a s e  i n  s av ings  comes 
from a  more d r a s t i c  s h i f t  of income toward c a p i t a l i s t s ,  which 
i n c r e a s e s  b o t h  p e r s o n a l  s a v i n g s  and government s a v i n g s  through 
h igh  t a x  r a t e s  t o  c o u n t e r a c t  t h e  r e d u c t i o n  i n  f o r e i g n  s av ings .  
Such a  s h i f t  i n  income d i s t r i b u t i o n  i s  p o s s i b l e  because i n  t h e  
FI  model, employers can employ a s  many workers  a s  t h e y  wish.  
Employing more l a b o r  i n  t h i s  way i n c r e a s e s  t h e  c a p i t a l  income 
d r a s t i c a l l y  whereas  i n  t h e  NC model t o t a l  urban l a b o r  i s  f i x e d ,  
which c o n s t r a i n s  t h e  r e d u c t i o n  i n  wage l e v e l s .  Labor i s  a l r e a d y  
a  s c a r c e  f a c t o r  o f  p r o d u c t i o n  f i x e d  i n  s u p p l y  by assumpt ion  i n  
t h e  NC model. 
4 . 2 .  E l a s t i c i t i e s  o f  S u b s t i t u t i o n  
S e n s i t i v i t y  a n a l y s e s  o f  changing v a l u e s  o f  e l a s t i c i t i e s  o f  
s u b s t i t u t i o n  r e s u l t  i n  comple te ly  d i f f e r e n t  r e s u l t s  depending on 
t h e  f a c t o r  i n t e n s i t i e s  o f  t h e  s e c t o r s  invo lved .  I n c r e a s i n g  t h e  
s u b s t i t u t a b i l i t y  between c a p i t a l  and l a b o r  i n  modern manufactur-  
i n g  d e c r e a s e s  i t s  own wage and o u t p u t ,  whereas  t h e  o p p o s i t e  i s  
* 
t r u e  f o r  t h e  t r a d i t i o n a l  manufac tu r ing .  Th i s  i s  e x p l a i n e d  by 
( a )  f i x e d  c a p i t a l  s t o c k s ,  and ( b )  r i g i d  wage s t r u c t u r e .  
An i n c r e a s e  i n  s u b s t i t u t a b i l i t y  i n  modern ( c a p i t a l  i n t e n s i v e )  
s e c t o r s ,  would s h i f t  t h e  e f f i c i e n t  p r o d u c t i o n  p o i n t  t o  a  h i g h e r  
c a p i t a l  i n t e n s i t y ,  i f  t h e  wage- ren ta l  r a t i o  s t a y s  c o n s t a n t .  The 
c a p i t a l  s t o c k  is  f i x e d ,  however, and t h e r e  i s  t h e r e f o r e ,  a  s t r o n g  
p r e s s u r e  t o  d e c r e a s e  t h e  wage. But t h e  wage s t r u c t u r e  i s  a l s o  
r i g i d ,  de te rmined  by q u i t  r a t e s ,  t r a i n i n g  c o s t s ,  and a g r i c u l t u r a l  
income. I f  t h e r e  i s  no way f o r  employers  t o  r e d u c e  r e a l  wage a s  
much a s  t h e y  want  t o ,  t h e  o n l y  t h i n g  t h e y  c a n  d o , i s  t o  r e d u c e  it 
a s  much a s  t h e y  c a n  and a d j u s t  t h e  employment l e v e l  i n  such  a  way 
t h a t  t h e  p r o d u c t i o n  can  occur  a t  t h e  e f f i c i e n t  p o i n t  w i t h  t h e  now 
more s u b s t i t u t a b l e  t echno logy .  Employment d e f i n i t e l y  d e c l i n e s .  
Fur thermore ,  t h e  d e c r e a s e  i n  o u t p u t  and income i n  modern manufac- 
t u r i n g  a l s o  r e d u c e s  demand p r e s s u r e  f o r  a l l  o t h e r  s e c t o r s .  I n  
t h e  F I  model, t h i s  r e s u l t s  i n  employment d e c r e a s e  i n  a l l  s e c t o r s ,  
whereas i n  t h e  NC model, t h e  need t o  keep t h e  t o t a l  urban l a b o r  
f o r c e  employed r e q u i r e s  a  lower r e a l  wage r a t e  i n  some s e c t o r s .  
This  i s  done by i n c r e a s i n g  t h e  p r i c e  o f  t h a t  s e c t o r  commodity. 
I n c r e a s i n g  t h e  s u b s t i t u t a b i l i t y  i n  t h e  l a b o r - i n t e n s i v e  t r a d -  
i t i o n a l  manufac tu r ing  s e c t o r  increases l a b o r  demand. Other  sec- 
t o r s '  p r i c e s  and o u t p u t s  t h e n  depend on income e l a s t i c i t i e s  o f  
*Other  r e s u l t s  a r e  p o s s i b l e  depending on t h e  p a r a m e t e r  v a l u e s  
chosen.  The key i s  t o  f i n d  a  p o i n t  on t h e  i s o q u a n t  where produc- 
t i o n  o c c u r s .  
consumer demand and demand f o r  i n t e r m e d i a t e  i n p u t s .  Labor s h a r e  
i n  t h e  GDP i n c r e a s e s  i n  t h i s  l a t t e r  c a s e  o f  i n c r e a s i n g  s u b s t i -  
t u t a b i l i t y  i n  t h e  t r a d i t i o n a l  manufac tu r ing  s e c t o r ,  whereas it 
s h r i n k s  when t h e  same happens i n  t h e  modern s e c t o r .  P l igra t ion  
p r e s s u r e  i n c r e a s e s  i n  t h e  f i r s t  c a s e  and d e c r e a s e s  i n  t h e  second 
c a s e ,  r e f l e c t i n g  t h e  s e n s i t i v e  r e a c t i o n  o f  a g r i c u l t u r a l  income 
t o  t h e  demand f o r  a g r i c u l t u r a l  goods. 
3 High Inves tment  and Saving 
The a n a l y s i s  h e r e  i n v o l v e s  examining t h e  consequences  of  
i n c r e a s i n g  growth p o t e n t i a l s  by l e t t i n g  t h e  economy accumulate  
more c a p i t a l  s t o c k s .  More accumula t ion  i s  r e a l i z e d  i n  t h e  F I  
model by s imply  i n c r e a s i n g  t h e  exogenously g iven  amount o f  nomi- 
n a l  inves tment ,  whereas i n  t h e  NC model a  s a v i n g  p r o p e n s i t y  i s  
i n c r e a s e d .  Both d e t e r i o r a t e  t h e  d i s t r i b u t i o n  o f  income, i n  t h a t  
t h e  l a b o r  s h a r e  d e c r e a s e s :  5 . 3  p e r c e n t  f o r  t h e  F I  model and 
2.6 p e r c e n t  f o r  t h e  NC model. I n  t h e  F I  model a l l  r e a l  wage 
d e c r e a s e s ,  e s p e c i a l l y  t h a t  o f  workers  i n  mainly c a p i t a l  good 
p roduc ing  s e c t o r s  because  t h e  h i g h  demand f o r  t h e s e  s e c t o r s '  
commodities make it d e s i r a b l e  t o  h i r e  more l a b o r .  But  t h i s  i s  
done w i t h  i n c r e a s i n g l y  lower wage r a t e s  because o f  t h e  f i x e d  
c a p i t a l  assumpt ion.  
These wage d e c l i n e s  a l l o w  employment t o  i n c r e a s e  i n  a l l  
s e c t o r s ,  b u t  m i g r a t i o n  p r e s s u r e  d e c l i n e s  d e s p i t e  i n c r e a s e d  p r e s -  
e n t  employment and f u t u r e  job  o p p o r t u n i t i e s .  T h i s  i s  t h e  r e s u l t  
of  two f a c t o r s :  ( 1 )  t h e  d e c l i n e  i n  urban r e a l  wage and ( 2 )  t h e  
i n c r e a s e  i n  a g r i c u l t u r a l  r e a l  income. The l a t t e r ,  t h e  i n c r e a s e  
i n  a g r i c u l t u r a l  income by i n c r e a s e d  inves tment ,  i s  t h e  d i r e c t  
r e s u l t  o f  t h e  f a c t  t h a t  t h e  d a t a  ba se  i s  from 1960; Japan was 
a l r e a d y  a f a i r l y  developed economy by t h i s  t i m e  w i t h  h i g h  r a t e s  
o f  i n t e r a c t i o n  among s e c t o r s .  The i n c r e a s e  i n  i nves tmen t  re- 
s u l t s  i n  d i r e c t  and i n d i r e c t  i n c r e a s e s  i n  t h e  demand f o r  a g r i -  
c u l t u r a l  commodities.  I t  may be more a p p r o p r i a t e  t o  u s e  d a t a  
from a n  e a r l i e r  t i m e  p e r iod  f o r  s t u d y i n g  deve lop ing  economies. 
I n  t h e  n e x t  s e c t i o n ,  an  exper iment  i n  which a g r i c u l t u r e  does  n o t  
supp ly  i n t e r m e d i a t e  i n p u t s  t o  c a p i t a l  good producing s e c t o r s  h a s  
been c a r r i e d  o u t .  I n  such  a  s c e n a r i o ,  t h e  h i g h e r  amount o f  i n -  
ves tment  a c t u a l l y  d e c r e a s e s  a g r i c u l t u r a l  income, t h e r e b y  i n c r e a s -  
i n g  m i g r a t i o n  p r e s s u r e .  
I n  t h e  NC model, however, t h e  consequences  o f  a n  inves tment  
i n c r e a s e  by s i m i l a r  amounts through i n c r e a s e d  s a v i n g  p r o p e n s i t i e s  
a r e  less d i s c o n c e r t i n g .  P r i c e s  i n  c a p i t a l  good p roduc ing  s e c t o r s  
i n c r e a s e  due t o  t h e  h i g h e r  demand f o r  t h e s e  commodit ies ,  b u t  t h e  
p r i c e s  o f  consumers '  p r o d u c t s  s t a y  r e l a t i v e l y  s t a b l e ,  r e s u l t i n g  
i n  i n c r e a s i n g  t h e  r e a l  wage i n  a l l  s e c t o r s  i n  t e r m s  o f  consumer 
p r i c e s .  T h i s  i s  p o s s i b l e ,  a g a i n ,  by t h e  f a c t  t h a t  t h e  t o t a l  num- 
b e r  o f  u rban  w o r k e r s i s  f i x e d .  The wage l e v e l s  d o  n o t  d e c r e a s e  
a s  much a s  t h e y  do i n  t h e  s c e n a r i o  o f  t h e  i n v e s t m e n t  i n c r e a s e  i n  
t h e  FI  s p e c i f i c a t i o n .  A s  i s  t r u e  w i t h  a l l  n e o c l a s s i c a l  growth 
s c e n a r i o s ,  t h r i f t i n e s s  o f  consumers i s  always  a  wonder fu l  t h i n g .  
4 . 4 .  I n c r e a s e s  i n  E x p o r t s  
An i n c r e a s e  i n  e x p o r t  demand, r e s u l t i n g  from a n  i n c r e a s e  i n  
t h e  wor ld  t r a d e  pa ramete r  (see s e c t i o n  3 ) ,  a l s o  h a s  d i f f e r i n g  
consequences  depending upon whether  t h e  s e c t o r  i n v o l v e d  i s  modern 
o r  n o t .  An e x p o r t  i n c r e a s e  i n  t h e  modern manufac tu r ing  s e c t o r  
r e d u c e s  t h e  r e a l  wage o f  a l l  s e c t o r s  i n  b o t h  t h e  F I  and NC models.  
The magnitude o f  d e c r e a s e  i s  a g a i n ,  l a r g e r  f o r  F I  s o l u t i o n s ,  f o r  
t h e  s i m i l a r  r e a s o n  a s  d e s c r i b e d  i n  t h e  i n v e s t m e n t  i n c r e a s e  i n  
s e c t i o n  4 . 3 .  Employment i n c r e a s e s  i n  t h e  FI  model i n  a l l  s e c t o r s  
e x c e p t  c a n s t r u c t i o n ,  which p roduces  n o n t r a d e a b l e  c a p i t a l  goods.  
( T h i s  i s  m i s l e a d i n g .  The demand f o r  c o n s t r u c t i o n  i n c r e a s e s  i n  
t h e  n e x t  p e r i o d  because  o f  a n  i n c r e a s e  i n  i n v e s t m e n t  caused  by 
demand i n c r e a s e .  I t  s h o u l d  a lways  b e  remembered t h a t  w e  a r e  
s t i l l  i n  t h e  s t a t i c  w o r l d . )  I n  t h e  NC model, however, wage l e v e l s  
would n o t  d e c r e a s e  as much, and t h e  i n t e r s e c t o r a l  r e a l l o c a t i o n  
of  l a b o r  r a t h e r  t h a n  r e a l  wage makes t h e  sys tem a d j u s t  t o  t h e  ex- 
t e r n a l  shock.  
The i n c r e a s e  i n  e x p o r t  demand i n  t r a d i t i o n a l  manufac tu r ing  
o f f e r s  no b e t t e r  a  p i c t u r e  t o  t h e  urban workers ;  t h e  i n c r e a s e  i n  
p r i c e s  o f  t r a d i t i o n a l  manufac tu r ing  commodities i n c r e a s e s  t h e  
consumer ' s  p r i c e  i n d e x  d r a s t i c a l l y .  The o n l y  s e c t o r s  t h a t  a v o i d  
e r r o s i o n  i n  t h e  p u r c h a s i n g  power of  employees a r e  urban t r a d i -  
t i o n a l  s e r v i c e  s e c t o r s  and a g r i c u l t u r e .  T h i s  i s  s imply  because  
a g r i c u l t u r e  s u p p l i e s  a  l a r g e  amount of  i n t e r m e d i a t e  i n p u t s  t o  
t r a d i t i o n a l  manufac tu r ing .  The i n c r e a s e  i n  demand f o r  t h e  t r a d -  
i t i o n a l  manufac tu r ing  i n c r e a s e s t h e  demand p r e s s u r e  f o r  a g r i c u l -  
t u r a l  goods ,  i n c r e a s i n g  t h e  a g r i c u l t u r a l  income. The a g r i c u l -  
t u r a l  income, i n  t u r n ,  s t r o n g l y  a f f e c t s  t h e  wage l e v e l  i n  u rban  
t r a d i t i o n a l  s e r v i c e  s e c t o r s ,  t h e r e b y  i n c r e a s i n g  t h e  r e a l  wage of  
t h i s  s e c t o r ' s  employees.  
Employment and o u t p u t  o f  t h e  modern s e r v i c e  s e c t o r  a r e  a l s o  
i n c r e a s e d  by t h e  i n c r e a s e  of  b o t h  modern and  t r a d i t i o n a l  manufac- 
t u r i n g  e x p o r t s .  T h i s  c a n  b e  viewed a s  a  r e s u l t  o f  t h e  i n t e r a c -  
t i o n  between i n t e r m e d i a t e  and consumer demands f o r  t h i s  s e c t o r ' s  
goods.  Because t h e  modern s e r v i c e  s e c t o r  h a s  s m a l l  i n t e r m e d i a t e  
i n p u t  c o e f f i c i e n t s  from manufac tu r ing  s e c t o r s ,  t h e  impact  o f  t h e  
l a t t e r ' s  p r i c e  i n c r e a s e  i s  k e p t t o  a  minimum and t h e  s t r o n g  demand 
from consumers keep t h e  s e c t o r ' s  own p r i c e  h i g h .  Consequent ly ,  
t h e  value-added p r i c e  i n c r e a s e s i n  t h e  modern s e r v i c e  s e c t o r  a l low-  
i n g  f o r  t h e  i n c r e a s e  i n  o u t p u t  and employment even  i n  t h e  NC 
model where t h e  manufac tu r ing  s e c t o r  i n c r e a s e s  i t s  demand f o r  
l a b o r  s i g n i f i c a n t l y  because  of  t h e  i n c r e a s e  i n  commodity demand 
i n  t h e  wor ld  market .  
4.5.  Changes i n  T a r i f f  Ra tes  
The d i r e c t  e f f e c t  t h a t  a n  i n c r e a s e  of a  t a r i f f  r a t e  h a s  i s  
t h e  i n c r e a s e  o f  t h e  commodity's p u r c h a s i n g  p r i c e .  T h i s  c a u s e s  
consumer ' s  t o  s u b s t i t u t e  d o m e s t i c a l l y  produced goods f o r  impor ted  
goods,  t h e r e f o r e  i n c r e a s i n g  t h e  demand f o r  t h e  fo rmer ,  t h u s  a t -  
t r a c t i n g  more l a b o r  i n t o . t h i s  s e c t o r .  So f a r  s o  good. The r e a l  
q u e s t i o n  a g a i n  i s  t h e  i m p l i c a t i o n s  f o r  t h e  whole economy and f o r  
t h e  f u t u r e .  The i n c r e a s e  i n  t h e  t a r i f f  r a t e  i n  t h e  modern manu- 
f a c t u r i n g  s e c t o r  d e c r e a s e s  t h e  demand f o r  o t h e r  commodities i n -  
c l u d i n g  a g r i c u l t u r a l  goods.  I n  t h e  NC model t h e  d e c r e a s e  i n  
demand i n  s e c t o r s  o t h e r  t h a n  t h e  madern manufac tu r ing  s e c t o r ,  
d e c r e a s e s  t h e  p r i c e s .  T h i s ,  i n  t u r n ,  i n c r e a s e s  t h e  l a b o r  c o s t ,  
employment i s  c u r t a i l e d  i n  a l l  o f  t h e s e  s e c t o r s ,  and workers  a r e  
absorbed  by t h e  modern manufac tu r ing  s e c t o r .  
I n  t h e  F I  v e r s i o n  consequences  are  more ,  b u t  s u b t l y ,  compl i -  
c a t e d .  Modern m a n u f a c t u r i n g  i n c r e a s e s  i t s  o u t p u t  a n d  employment,  
s i n c e  it i s  n o t  c o n s t r a i n e d  by l a b o r  s u p p l y .  The o u t p u t  c a n  b e  
i n c r e a s e d  f u r t h e r  by h i r i n g  x o r e  l a b o r .  T h i s  b o t h  m a r g i n a l l y  i n -  
creases t h e  i n t e r m e d i a t e  i n p u t  demand and  d e c r e a s e s  t h e  d e c l i n e  
o f  c o n s u m e r ' s  demand f o r  o t h e r  commodi t i e s ,  r e s u l t i n g  i n  a mixed 
outcome. 
The i n c r e a s e  i n  t a r i f f  i n  t h e  t r a d i t i o n a l  m a n u f a c t u r i n g  sec- 
t o r  i n c r e a s e s  t h e  o u t p u t  and  employment o f  t h i s  sector,  b u t  re- 
d u c e s  o u t p u t  and  employment i n  a l l  o t h e r  sectors, b o t h  i n  t h e  F I  
and  NC s p e c i f i c a t i o n s .  The m i g r a t i o n  p r e s s u r e ,  however ,  d e c r e a s e s  
b e c a u s e  t r a d i t i o n a l  m a n u f a c t u r i n g  h a s  a  h i g h e r  i n t e r m e d i a t e  de- 
mand f o r  a g r i c u l t u r a l  g o o d s ,  which  r a i s e s  t h e  l e v e l  o f  a g r i c u l -  
t u r a l  income. 
The h i g h e r  t a r i f f  o n  a g r i c u l t u r a l  demand i n c r e a s e s  t h e  a g r i -  
c u l t u r a l  p r i c e .  T h i s  would r e s u l t  i n  t h e  d e c r e a s e  o f  consumer  
demand i n  a l l  o t h e r  s e c t o r s  g i v e n  t h e  i n e l a s t i c i t y  of a g r i c u l t u r a l  
demand w i t h  r e s p e c t  t o  income. Thus  u r b a n  sectors where  consumer 
goods  are m a i n l y  p roduced  r e d u c e  t h e i r  p r o d u c t i o n .  
The a c c u m u l a t i o n  o f  c a p i t a l  i n  real  t e r m s  d e c r e a s e s  i n  t h e  
F I  s p e c i f i c a t i o n  b e c a u s e  o f  t h e  s l i g h t  p r i c e  i n c r e a s e  i n  c a p i t a l  
goods ,  whe reas  i n  t h e  NC model ,  due  t o  t h e  s u b s t i t u t i o n  e f f e c t  o f  
t h e  l a b o r  f o r c e ,  t h e  i n v e s t m e n t  g o o d s '  p r i c e s  d o  n o t  g o  up when 
t h e  t a r i f f  i s  o n  t h e  consumers '  commodi t i e s ,  r e s u l t i n g  i n  a 
s l i g h t  i n c r e a s e  i n  rea l  i n v e s t m e n t  w i t h  t h e  s p e c i f i c  s e t  o f  param- 
eters c h o s e n  i n  t h i s  model ing .  
4 . 6 .  Change i n  Consumer T a s t e  
A change  i n  consumer tas te  g i v e s  a  s t r a i g h t f o r w a r d  r e s u l t :  
a n  i n c r e a s e  i n  g e n e r a l  p r i c e  l e v e l s ,  e s p e c i a l l y  i n  t h e  sectors 
where  t h e  commodi t i e s  p roduced  are f a v o r e d  by consumers .  N o t e  
t h a t  i f  t r a d i t i o n a l  s e c t o r  goods ,  i n c l u d i n g  a g r i c u l t u r e ,  are more 
f a v o r e d ,  m i g r a t i o n  p r e s s u r e  w i l l  d e c r e a s e ,  and  i n v e s t m e n t  w i l l  b e  
r e d u c e d  i n  t h e  F I  model ,  w h e r e a s  i n v e s t m e n t  w i l l  i n c r e a s e  i n  t h e  
NC model.  T h i s  i n c r e a s e  i n  i n v e s t m e n t  i s  f i n a n c e d  by  i n c r e a s e d  
f o r e i g n  s a v i n g  c a u s e d  by a g e n e r a l  p r i c e  h i k e .  
4 . 7 .  Change i n  T ra in ing  Costs  
An i n c r e a s e  i n  t r a i n i n g  c o s t s  e s s e n t i a l l y  dec reases  t h e  em- 
ployment l e v e l  by f o r c i n g  t h e  employers t o  pay h igher  wages. This  
i n  t u r n  i n c r e a s e s  r e l a t e d  urban wages, t hus  dec reas ing  employment 
i n  t h e s e  s e c t o r s  a s  w e l l .  I n  g e n e r a l ,  t h e  ou tpu t  dec reases  i n  
every urban s e c t o r  excep t  t h e  urban t r a d i t i o n a l  s e r v i c e  s e c t o r ,  
which has  no t r a i n i n g  c o s t s  and l i t t l e  r e l a t i o n s h i p  wi th  t h e  
o t h e r  urban s e c t o r s .  Now t h e  l a b o r  f o r c e  s h a r e  of income i s  in -  
c reased  i n  t h e  FI model, whereas i n  t h e  NC model it i s  reduced.  
This i s  t h e  oppos i t e  of what has  been happening above; when t h e r e  
i s  a p r e s s u r e  t o  i n c r e a s e  t h e  wages, t h e  F I  model can do  s o  by 
reducing t h e  t o t a l  l e v e l  of  employment, whereas i n  t h e  NC model 
t h e  f i x e d  l e v e l  of urban l a b o r  f o r c e  keeps t h e  wage l e v e l  down 
t o  ach ieve  t h e  f u l l  employment r a t e .  
4 -8. Fixed Wage Model 
F i n a l l y ,  one r e s u l t  of  t h e  experiment t o  f i x  t h e  wage l e v e l  
i n  t h e  F I  node l  should be mentioned. This s c e n a r i o  i s  capable  
of  d e s c r i b i n g  a s i t u a t i o n  when t h e  nominal wage l e v e l s  a r e  f i x e d  
by some k ind  of c o n t r a c t  o r  by f o r c e .  I f  a  g e n e r a l  p r i c e  hike  
occurs  i n  t h i s  s i t u a t i o n ,  t h e  wage e a r n e r s  a r e  d e f i n i t e l y  t h e  
l o s e r s .  The experiment i s  t o  l e t  t h e  investment  i n c r e a s e  by 10 
pe rcen t ,  r e s u l t i n g  i n  an i n c r e a s e  i n  t h e  urban l a b o r  f o r c e  of  3 
pe rcen t ,  a  d e c l i n e  i n  wages of  non-cap i ta l  good producing s e c t o r s  
of  approximately  1.5 p e r c e n t ,  and a d e c l i n e  i n  c a p i t a l  good pro- 
ducing s e c t o r s  by 5 pe rcen t .  The income, of cou r se ,  s h i f t s  t o -  
ward t h e  c a p i t a l  income e a r n e r s .  The inc reased  investment  i s  
t h u s  f inanced  by inc reased  sav ings  from c a p i t a l  income a s  w e l l  
a s  t h e  i nc reased  f o r e i g n  sav ings .  
This  s h i f t  of income d i s t r i b u t i o n  i s  one v e r s i o n  o f  " forced  
sav ings"  which, of course ,  i s  seen i n  t h e  o t h e r  examples ( 4 . 1  t o  
4 . 6 )  i n  a more s u b t l e  way. It i s  claimed by many t h a t  such an 
account  of  fo rced  sav ings  can o f t e n  be app l i ed  t o  contemporary 
developing c o u n t r i e s ,  and i s  t h e r e f o r e  s u i t a b l e  f o r  s t u d i e s  of 
t h e  development p rocess .  
5. PRELIMINARY DYNAMIC ANALYSES 
5.1.  I n s t a n t a n e o u s  Dynamic E f f e c t s  
Some dynamic e f f e c t s  c an  be i n f e r r e d  from t h e  s t a t i c  r e s u l t s  
d e s c r i b e d  i n  t h e  p r e v i o u s  s e c t i o n .  The F I  v e r s i o n  a d j u s t s  t o  
e x t e r n a l  and i n t e r n a l  shocks  by changing t h e  g e n e r a l  l e v e l  o f  
r e a l  wages o f  urban s e c t o r s .  The NC v e r s i o n ,  o n  t h e  o t h e r  hand, 
a d j u s t s  th rough  r e a l l o c a t i o n  o f  l a b o r  among urban  s e c t o r s .  
* 
I n  o r d e r  t o  see t h e  i n s t a n t a n e o u s  dynamic e f f e c t s  o f  d i f f e r -  
e n t  c l o s u r e s ,  t h r e e  one-year  p e r i o d  dynamic a n a l y s e s  w i t h  f o u r  
d i f f e r e n t  model c l o s u r e s  a r e  c a r r i e d  o u t ,  i l l u s t r a t i n g  t h e  e f -  
f e c t s  of  growth on d i s t r i b u t i o n  i n  e ach  c l o s u r e .  The r e s u l t s  
a r e  shown s c h e m a t i c a l l y  i n  t h e  f o u r  d iagrams i n  F i g u r e  3 u s i n g  
two v a r i a b l e s :  r e a l  GDP and r e a l  wage r a t e  i n  t h e  t r a d i t i o n a l  
manufac tu r ing  s e c t o r .  
The f i r s t  exper iment  i n v o l v e s  an F I  c l o s u r e  w i t h  b o t h  wages 
and inves tment  nomina l ly  f i x e d .  I n  t h i s  c a s e  t h e  o u t p u t  grows 
r a p i d l y ,  b u t  n a t u r a l l y  t h e  r e a l  wage i s  reduced 10 p e r c e n t  by 
t h e  t h i r d  p e r i o d ,  a  t r e n d  t h a t  cou ld  n o t  c o n t i n u e  f o r  long .  I n  
J a p a n  t h e r e  was a  s i m i l a r  s i t u a t i o n  i n  t h e  1910s when t h e  r e a l  
wage d ec r ea sed  d u r i n g t h e i n v e s t m e n t  boom. T h i s  was t e rmina t ed  
by t h e  r i ce  r i o t  o f  1918, which was a  r e s u l t  o f  peop le  f e e l i n g  
t h e y  had been u n f a i r l y  t r e a t e d  f o r  a  long t i m e .  
I n  t h e  second F I  diagram, t h e  assumpt ion o f  f i x e d  nominal 
wage i s  removed. The growth r a t e  i s  slowed down a  l i t t l e ;  t h e  
d e c l i n e  o f  r e a l  wage i s  reduced.  ( I n  f a c t ,  t h e  r e a l  wage i n -  
c r e a s e s  i n  t h e  f o u r t h  p e r i o d  a n a l y s i s . )  Diagrams 1  and 2 assume 
z e r o  i n t e r m e d i a t e  i n p u t  from a g r i c u l t u r e  t o  c a p i t a l  producing 
**  
s e c t o r s .  
Diagrams 3 and 4 of  F i g u r e  3 i l l u s t r a t e  NC c l o s u r e s .  The 
f i r s t  s p e c i f i e s  a g r i c u l t u r a l  i n p u t  t o  t h e  c a p i t a l  good s e c t o r  a s  
* " I n s t a n t a n e o u s M  means a  s h o r t  enough p e r i o d  o f  t i m e  f o r  
t h e  many exogenous v a r i a b l e s  ( f o r e i g n  exchange r a t e ,  f o r e i g n  
p r i c e s ,  world demand, and government demand, e t c . )  t o  be con- 
s i d e r e d  more o r  less c o n s t a n t .  
**In  t h e  e a r l i e r  phase  o f  development,  t h e  a g r i c u l t u r a l  i n -  
p u t  t o  c a p i t a l  fo rmat ion  i n  urban s e c t o r s  cou ld  be r ega rded  a s  
n i l .  Because o f  t h i s ,  t h e  u se  of  a  1960 d a t a  b a s e  f o r  s t u d y i n g  
l ess -deve loped  economies i s  n o t  a p p r o p r i a t e .  
w a g e  
I t i m e  
1 .  F I  w i t h  f i x e d  wage 
w i t h o u t  a g r i c u l t u r e /  
c a p i t a l  goods t i e  
. w a g e  
t i m e  
I t i m e  
3 .  NC w i t h o u t  ag r i cu l t u . r e /  
c a p i t a l  good-s t i e  
2 .  FI  w i t h o u t  f i x e d  wage 4 .  NC w i t h  a g r i c u l t u r e /  
w i t h o u t  a g r i c u l t u r e /  c a p i t a l  goods t i e  
c a p i t a l  goods t i e  
F igu r e  3 .  I n s t a n t a n e o u s  dynamic e f f e c t s .  
t i m e  
z e r o ,  whereas  t h e  second d iag ram u s e s  t h e  f u l l  1 9 6 0  i n p u t - o u t p u t  
t a b l e s .  The r e s u l t s  a r e  s e l f - e v i d e n t .  
The h i g h e r  t h e  l e v e l  o f  i n t e r s e c t o r a l  i n t e r a c t i o n s ,  t h e  
h i g h e r  t h e  o u t p u t ,  and ,  o f  c o u r s e ,  t h e  a g r i c u l t u r a l  income i n -  
c r e a s e s  g r e a t l y  w i t h  t h e  i n c r e a s e d  demand f o r  t h e  s e c t o r ' s  pro-  
duce .  T h i s  h i g h e r  a g r i c u l t u r a l  income i n c r e a s e s  t h e  u r b a n  wages 
and hence  t h e  r e s u l t s  o f  t h e  d iag rams .  These a r e ,  o f  c o u r s e ,  
i n s t a n t a n e o u s  e f f e c t s .  The l o n g  p e r i o d  changes  t h e  e x p e c t a t i o n s  
o f  i n v e s t o r s  and p r o d u c e r s  even  i n  t h e  F I  model,  and t h e  i n v e s t -  
ment l e v e l  c a n  come down. The change o f  rea l  wage a t  below o r  
above  o u t p u t  growth c a n n o t  l a s t  w i t h  t h e  s a m e  magni tude  f o r e v e r  
i n  any s p e c i f i c a t i o n .  The q u e s t i o n  i s ,  do d i f f e r e n t  c l o s u r e s ,  
i n  f a c t ,  a p p l y  a t  d i f f e r e n t  p h a s e s  o f  development  i n  J a p a n ,  and ,  
i f  s o ,  which a p p l i e s  i n  which p e r i o d ?  
* 
5.2. Ten-Year S i m u l a t i o n  
P r e l i m i n a r y  a n a l y s e s  o f  t e n - y e a r  dynamic s i m u l a t i o n s  have  
been c a r r i e d  o u t  i n  o r d e r  t o  a t  l eas t  p a r t i a l l y  answer t h e  above 
q u e s t i o n  u s i n g  1 9 6 0  d a t a  f o r  t h e  i n i t i a l  y e a r .  T h i s  i s  t h e  
p e r i o d  o f  v e r y  r a p i d  growth i n  J a p a n .  The GDP i n  rea l  t e r m s  i n -  
c r e a s e d  by 11.9  p e r c e n t  p e r  annum. The " g a i n f u l l y  employed" i n  
p r imary  a c t i v i t i e s  d e c r e a s e d  by 4.17 p e r c e n t  p e r  annum. The 
p r e l i m i n a r y  b a s e  r u n s  g i v e  t h e  f o l l o w i n g  growth rates  p e r  annum: 
P r o d u c t i o n  o f  S e c t o r  1 11.8 12.2 
S e c t o r  2 7.4 8.2 
S e c t o r  3 11 .7  12 .6  
S e c t o r  4 5.4 6.2 
S e c t o r  5 9.4 8.9 
S e c t o r  6 3.8 4.9 
E x p o r t  o f  S e c t o r  1 19 .5  20 .1  
S e c t o r  2 5.6 9.5 
*Only NC and F I  v e r s i o n s  w i t h  t h e  f u l l  1 9 6 0  i n p u t - o u t p u t  
t h b l e s  are used h e r e  f o r  compar ison .  
Import in Sector 1 
Sector 2 
Sector 6 
GDP in base year price 
Labor Force Sector 1 
Sector 2 
Sector 3 
Sector 4 
Sector 5 
Sector 6 
FI ( % I  MC (I) 
12.5 7.4 
17.2 14.8 
19 .5  18.6 
Labor Share -0 .64  -0.25 
The historical values that correspond exactly to these 
growth rates are not available. But the following historical 
values are for aggregations similar enough to those above for 
an evaluation of the models behavior. 
Historical percent 
per annum increase 
Production of Manufacturing 13.6 
* 
Facilitating Industry 10.8 
Services 
Construction 
Agriculture 
Export of Heavy Industry 20.4 
Textiles and Miscellaneous 
Industries 7.3 
Import of Heavy Industry Goods 14.4 
Light Industry Goods 19.8 
Agricultural Goods 14.0 
Raw Materials 11.0 
GDP (in 1965 price) 11.9 
Labor Force Manufacturing 
* 
Facilitating Industry 
*Railways, electricity, and other utilities. 
Labor Force Commerce and Se rv i ce  2.8 
\ 
Cons t ruc t ion  4.6 
Primary -4.2 
Labor Share  -0.57 
I t  should be s t a t e d  he re  t h a t  "migra t ion"  i s  s p e c i f i e d  a s  
a  f u n c t i o n  of job openings  p o t e n t i a l l y  a v a i l a b l e  f o r  migran ts .  
That i s ,  
where 
M i s  t h e  number of migrants  
m i s  t h e  c o n s t a n t  c o e f f i c i e n t  
I i  i s  t h e  investment  i n  s e c t o r  i 
( )  t h e  l a b o r - c a p i t a l  r a t i o  of t h e  new c a p i t a l  s t o c k  inves t ed  i 
Li t h e  l a b o r  f o r c e  i n  s e c t o r  i 
q i  t h e  q u i t  r a t e  i n  s e c t o r  i 
This  means t h a t  wage d i f f e r e n t i a l s  do no t  p l ay  any r o l e  a t  a l l  
i n  migra t ion  d e c i s i o n s  because wage d i f f e r e n t i a l s  a r e  never  s i g -  
n i f i c a n t  exp lana tory  v a r i a b l e s  of mig ra t ion  i n  r e g r ~ ; s i o n  analy-  
s e s  ( s e e  s e c t i o n  2 ) ,  and,  consequent ly ,  a  mig ra t ion  s p e c i f i c a t i o n  
wi th  wage d i f f e r e n t i a l s  would make t h e  dynamic behavior  of  t h e  
model f a r  from r e a l .  Of cou r se ,  t h e  s p e c i f i c a t i o n  t h a t  exc ludes  
wage d i f f e r e n t i a l s  cannot  apply f o r e v e r  i f  dec reas ing  r u r a l  popu- 
l a t i o n  pushes up t h e  income l e v e l  of  t h e  remaining r u r a l  people  
t o  a ' s u b s t a n t i a l l y  h i g h e r  l e v e l .  It  only  means t h a t  a t  l e a s t  
du r ing  t h e  per iod  t h a t  we a r e  i n t e r e s t e d  i n ,  wage d i f f e r e n t i a l s  
seem t o  have mat te red  very l i t t l e  i n  migran ts '  d e c i s i o n  makings. 
L e t  us  now look a t  t h e  behavior  of t h e  model over  t ime.  
Figure  4 shows t h e  growth r a t e s  of r e a l  G D P  and urban l a b o r  s h a r e  
r e l a t i v e  t o  t h e  r e s p e c t i v e  va lues  of  p rev ious  y e a r s  i n  NC, F I ,  
and h i s t o r i c a l  va lues .  The NC ve r s ion  (F igu re  4a) has h ighe r  
average growth r a t e s  of GDP b u t  annual  growth r a t e s  f a l l  s t e a d i l y .  
This  i s  mainly caused by t h e  i n c r e a s e  i n  government and housing 
investment  ( t aken  t o  be exogenous f o r  h i s t o r i c a l  va lues )  t h a t  
crowds o u t  p r i v a t e  investment  i n  t h e  model. The l a b o r  s h a r e  of 
urban income f l u c t u a t e s  over  t i m e  al though t h i s  f l u c t u a t i o n  i s  
l e s s  f o r  t h e  NC ve r s ion  than  t h e  h i s t o r i c a l  va lues  o r  t h e  va lues  
f o r  t h e F I v e r s i o n .  There is ,  i f  any th ing ,  a  s l i g h t  tendency f o r  
t h e  s h a r e  t o  move wi th  t h e  GDP growth r a t e .  
The F I  v e r s i o n  (F igure  4 b ) ,  on t h e  o t h e r  hand, has  o s c i l l a t -  
i n g  GDP growth r a t e s  b u t  no g e n e r a l  tendency t o  i n c r e a s e  o r  de- 
c r e a s e .  The urban l a b o r  s h a r e  moves i n  a  complete ly  o p p o s i t e  
d i r e c t i o n  t o  GDP growth r a t e s ,  i . e . ,  t h e  h ighe r  t h e  GDP grows, 
t h e  lower t h e  l a b o r  s h a r e  becomes. 
F i n a l l y ,  t h e  h i s t o r i c a l  va lues  of  t h e s e  growth r a t e s  a r e  
* 
shown i n  F igu re  4c.  A s  can be seen from t h i s  diagram t h e  GDP 
growth r a t e s  and l a b o r  s h a r e  move c o n s i s t e n t l y  i n  o p p o s i t e  d i -  
r e c t i o n s  du r ing  t h e  1960-1969 per iod .  It t h e r e f o r e  appears ,  a t  
l e a s t  from a  q u a l i t a t i v e  p o i n t  of view, t h a t  t h e  F I  method of 
c l o s i n g  t h e  model may be more a p p r o p r i a t e  f o r  s tudy ing  t h e  econ- 
omic growth of  t h e  t ime pe r iod  concerned. This  means t h a t  t h e  
urban s e c t o r s  cons idered  t h e  supply of  l a b o r  v i r t u a l l y  un l imi t ed ,  
a  r e s u l t  which a g r e e s  w i th  t h e  s t a t emen t  made by Ackley and I s h i  
(1976) t h a t  h i s t o r i c a l l y  t h e  urban e n t r e p r e n e u r s  regarded t h e  
supply of  q u a l i t y  l a b o r  a s  h igh ly  e l a s t i c  du r ing  t h e  decade of 
high economic growth. 
Many dynamic s e n s i t i v i t y  ana lyses  have been c a r r i e d  o u t  i n  
o r d e r  t o  f u r t h e r  unders tand t h e  dynamic behavior  of  t h e  model. 
*To make t h e  model r e p l i c a t e  h i s t o r y  by changing v a r i o u s  
pa rame t r i c  va lues  has  n o t  been t r i e d .  This  s tudy  i s  on ly  qual-  
i t a t i v e  because t h e  parameters  of  key equa t ions  ( i . e . ,  t h o s e  i n  
t h e  e x p e c t a t i o n  format ion mechanism o r  t h e  wage de t e rmina t ion  
mechanism) have on ly  been guess t imated.  The use  of f i x e d  inpu t -  
ou tpu t  c o e f f i c i e n t s  a l s o  c o n t r i b u t e s  t o  t h e  poor o v e r a l l  per-  
formance of t h e  model i n  r e p l i c a t i n g  h i s t o r y .  
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Figure 4a. GDP growth rates and changes in labor share in the 
NC model simulation. 
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Fi gu re  4b. G D P  growth r a t e s  and changes i n  l a b o r  s h a r e  i n  t h e  
F I  model s i m u l a t i o n .  
Figu re  4c. GDP growth r a t e s  and changes i n  l a b o r  s h a r e  i n  
h i s t o r i c a l  va lue s .  
Among them, f o u r  s i m u l a t i o n s  a r e  b r i e f l y  d e s c r i b e d  below: 
( 1 )  Lowering m i g r a t i o n  p r o p e n s i t y  by 50 p e r c e n t  (LMI)  
( 2 )  I n c r e a s i n g  t h e  world demand f o r  s e c t o r  1 goods i n  1963, 
1964, and 1965 by 40 p e r c e n t  (HWD1) 
( 3 )  Changing consumer ' s  s u b s i s t e n c e  minimum r e q u i r e m e n t  
e v e r y  y e a r  ( d e c r e a s i n g  a g r i c u l t u r a l  consumption and 
i n c r e a s i n g  s e c t o r  2 goods consumption t o  c a t c h  t h e  
s h i f t  o f  food consumption p a t t e r n  from t h e  t r a d i t i o n a l  
food t o  more modern p r o c e s s e d  f o o d )  (CTR) 
4 Lowering t h e  s a v i n g  p r o p e n s i t y  o f  u rban  l a b o r  by 10 
p e r c e n t  (LSL) 
T a b l e  3 shows t h e  a n n u a l  a v e r a g e  growth r a t e s  o f  some o f  
t h e  r e l e v a n t  v a r i a b l e s .  Major d i f f e r e n c e s  from t h e  b a s e  r u n s  
a r e  a s  f o l l o w s :  
( 1 )  I n  LMI s i m u l a t i o n s ,  t h e  economy grows Z e s s  r a p i d l y  i n  
a n  NC c l o s u r e ,  and more r a p i d l y  i n  an F I  c l o s u r e .  
( 2 )  I n  HWDl s i m u l a t i o n s ,  t h e  o v e r a l l  growth o f  t h e  economy 
s lows  down i n  t h e  NC v e r s i o n ,  w h i l e  t h e  F I  v e r s i o n  
shows r e l a t i v e l y  s m a l l  changes  i n  a v e r a g e  growth r a t e s .  
S t r o n g e r  e f f e c t s  c a n  be  s e e n  d u r i n g  t h e  p e r i o d  (1963- 
1965) when t h e  wor ld  demand i n c r e a s e s  n a t u r a l l y .  
( 3 )  Changes i n  consumption p a t t e r n s  from new food t o  pro-  
c e s s e d  food do n o t  i n f l u e n c e  t h e  o v e r a l l  growth r a t e s  
i n  e i t h e r  t h e  NC o r  t h e  F I  v e r s i o n ,  e x c e p t  f o r  s e c t o r  
2 whose demand i s  i n c r e a s e d .  
4 I n  LSL s i m u l a t i o n s ,  F I  e x p e r i e n c e s  show l i t t l e  change,  
w h i l e  NC e x p e r i e n c e s  a  slow-down o f  growth.  
N a t u r a l l y ,  t h e s e  a r e  r e s u l t s  o f  a s sumpt ions  employed i n  t h e  model. 
However, because  some o f  t h e  r e s u l t s  a r e ,  even a t  t h i s  macro 
l e v e l ,  c o u n t e r i n t u i t i v e  some e x p l a n a t i o n s  a r e  g i v e n  i n  t h e  f o l -  
lowing: 
( 1 )  The somewhat s u r p r i s i n g  behav io r  o f  t h e  F I  v e r s i o n *  i n  
LMI i s  e x p l a i n e d  by t h e  assumpt ion  o f  u n l i m i t e d  l a b o r  s u p p l y  i n  
t h e  u rban  a r e a .  Lower m i g r a t i o n  r a t e s  f i r s t  i n c r e a s e  t h e  l a b o r  
* P a s t  s t u d i e s  show t h a t  m i g r a t i o n  i n c r e a s e s  o v e r a l l  growth 
r a t e s  i n  g e n e r a l  (see, f o r  example, Yap 1 9 7 6 ) .  
Table  3 .  Annual average growth r a t e s  ( i n  p e r c e n t )  of r e l e v a n t  
model v a r i a b l e s .  
LMI HWD 1 CTR LSL 
F I  NC FI NC FI  NC FI NC 
Product ion of  s e c t o r  
1 12.7 6.9 11.7 10.9 11.8 12 .2  1 1 . 7  11 .9  
2 8.3 6.0 7 .4  7.6 8.3 9 .0  7.4 8 .0  
3 12.5 9 .0  11.7 11.8 11 .2  12 .1  11 .7  12 .4  
4 6.3 3 .6  5.4 5 .5  5.3 6.1 5 .4  6.0 
5 10 .2  3.5 9.3 8.0 9.4 8.9 9.5 8.6 
6 5.0 3.6 3.9 4.5 3.8 4.9 3.8 4.8 
Exports  from s e c t o r  
1 19.4 20.6 19 .0  19.8 19.1 20 .1  1 9 . 0  20.0 
2 7.6 14.9 6.0 10.2 5.5 9.4 5.5 9.7 
Imports  t o  s e c t o r  
1 11.6 -1.4 12 .8  7.5 12.3 7.3 12.9 7.2 
2 16.6 7.9 16 .8  13.6 18.4 15 .8  1 7 . 3  14 .4  
6 19.2 12 .4  19.2 17.3 19.5 18.6 19.5 18.3 
Labor f o r c e  
1 4.3 -0 .6  4.0 3.2 3.4 3.2 3.6 3.0 
2 2.5 0 .98  1.3 1.1 2.5 2 . 3  1 .3  1 .1  
3 10.0 6.9 9.2 8.7 8.5 8.5 9.2 9.1 
4 6.2 2.6 3.8 2.7 3.9 2.5 4.0 2.7 
5 6.6 -1.5 5.3 3.0 5.5 3.6 5.6 3.5 
6 -1.4 -0.4 -4.9 -4 .1  -4.4 -4.6 - 4 . 5  -4.4 
Labor s h a r e  -0 .67 -0 .44  -0.60 -0.44 -0.62 -0.23 -0.64 -0.27 
u I n  base year price. 
f o r c e  i n  s e c t o r  6 and t h i s  pushes  down r u r a l  income p e r  c a p i t a .  
The lower r u r a l  income d e c r e a s e s  t h e  urban wage th rough  t h e  mech- 
anism o f  wage d e t e r m i n a t i o n  e x p l a i n e d  e a r l i e r .  Employers,  t h e r e -  
f o r e ,  c a n  h i r e  more l a b o r  a t  t h e s e  lower wage r a t e s ,  t h u s  i n c r e a s -  
i n g  p rod uc t i on .  E s s e n t i a l l y  t h i s  happens whenever t h e  r u r a l  i n -  
come i s  lowered.  There  i s ,  however, a l i m i t  t o  t h i s  p a t t e r n  o f  
growth: t h e  supp ly  o f  urban l a b o r .  I f  employment grows r a p i d l y  
b u t  m i g r a t i o n  i s  l i m i t e d ,  t h e n  t h e r e  is  bound t o  be a t i m e  when 
t h e  s u r p l u s  u rban  l a b o r  ( t h e  unemployed o r  underemployed) i s  ex- 
h a u s t e d .  Th i s  mechanism can  t h e n  no l o n g e r  work. I n  f a c t ,  t h e  
amount o f  l a b o r  employed i n  u rban  s e c t o r s  exceeds  t h e  p o t e n t i a l l y  
a v a i l a b l e  l a b o r  f o r c e ,  from t h e  y e a r  6 (1965) i n  t h i s  model simu- 
l a t i o n .  The economy would t hen  have t o  f o l l o w  t h e  NC t y p e  o f  
development o r  m i g r a t i o n  would have t o  be i n c r e a s e d .  
( 2 )  I n  o r d e r  t o  see t h e  e f f e c t s  o f  HWD1, it would be neces-  
s a r y  t o  see t h e  year-by-year  changes i n  v a r i a b l e s .  For  S i m p l i f i -  
c a t i o n  w e  show o n l y  t h e  GDP growth r a t e s  and t h e  l a b o r  s h a r e  
growth r a t e s  o f  t h e  F I  and NC v e r s i o n s  ( F i g u r e  5 ) .  I t  i s  note -  
worthy t h a t  t h e  F I  v e r s i o n  ( F i g u r e  5 a )  grows f a s t e r  w i t h  h i g h e r  
e x p o r t  demand t h a n  t h e  ba se  run  ( F i g u r e  4b) wh i l e  t h e  NC ( F i g u r e  
5b) grows more sZowZy. The h i g h e r  e x p o r t  demand i n  s e c t o r  1 i n  
NC d e c r e a s e s  f o r e i g n  s a v i n g ,  and hence t h e  accumula t ion  i s  low- 
e r e d .  This  c a u s e s  t h e  m i g r a t i o n  t o  go down and a f u r t h e r  d e c r e a s e  
i n  economic growth. The F I  v e r s i o n ,  on t h e  o t h e r  hand, r e a c t s  
t o  t h e  e x t e r n a l  shock i n  a less s u r p r i s i n g  manner. The h i g h e r  
f o r e i g n  demand i n c r e a s e s  p roduc t i on  and inves tment .  Decreased 
f o r e i g n  s a v i n g  i s  more t han  compensated by t h e  s h a r p  s h i f t  of  
income away from urban  l a b o r .  Forced s a v i n g  th rough  i n f l a t i o n  
i s  t h e  major  f a c t o r  t h a t  c a u s e s  t h i s  t o  happen. I n f l a t i o n  a l s o  
dampens t h e  d e c r e a s e  o f  f c r e i g n  sav ing  by d e c r e a s i n g  growth o f  
e x p o r t .  The d e f l a t i o n a r y  p r e s s u r e  i n  1966 does  e x a c t l y  t h e  op- 
p o s i t e .  
( 3 )  I t  i s  n o t  d i f f i c u l t  t o  e x p l a i n  a lmos t  cnchanged o v e r a l l  
economic growth p a t t e r n s  when consumer 's  s u b s i s t e n c e  minima a r e  
changed from raw food t o  p roce s sed  food.  T h i s  s c e n a r i o  d e c r e a s e s  
t h e  consumer ' s  demand f o r  s e c t o r  6 goods,  b u t  i n c r e a s e s  t h e  in -  
t e r m e d i a t e  i n p u t  demand f o r  t h e s e  goods from s e c t o r  2-the v e r y  
s e c t o r  f o r  whose goods consumers'  demand h a s  been i n c r e a s e d .  
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Figure 5a. GDP growth rates and changes in labor share when 
the amount of world trade of sector 1 goods in- 
creased in 1963-1965, FI simulation. 
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F i g u r e  5b. GDP growth r a t e s  and changes i n  l a b o r  s h a r e  when 
t h e  amount o f  wor ld  t r a d e  o f  s e c t o r  1 goods i n -  
c r e a s e d  i n  1963-1965, NC s i m u l a t i o n .  
They compensate each o t h e r  and t h e  t o t a l  demand f o r  s e c t o r  6 
goods remains almost  c o n s t a n t .  The only change, t h e r e f o r e ,  i s  
an i n c r e a s e  i n  t h e  demand and supply of  s e c t o r  2 goods. 
( 4 )  The outcome of  LSL i n  t h e  F I  v e r s i o n  can be expla ined  
by us ing  t h e  Keynesian s t o r y .  When r e sou rces  a r e  u n d e r u t i l i z e d  
( i n  t h i s  c a s e  urban l a b o r  r e sou rce )  a l l  t h a t  m a t t e r s  i s  t h e  ag- 
g r e g a t e  demand. The h ighe r  t h e  demand, t h e  h ighe r  t h e  r a t e  of  
u t i l i z a t i o n  of  r e sou rces .  A lower sav ing  p ropens i ty  i n c r e a s e s  
t h e  consumption demand. I n  t h i s  s imu la t ion ,  growth r a t e s  look 
very s i m i l a r  t o  t h e  base  run ,  bu t  we should n o t i c e  t h a t  t h e  base  
y e a r  ( f i r s t - y e a r )  v a l u e s  o f  p roduc t ion  a r e  a l r e a d y  h ighe r  t han  
those  o f  t h e  base  run.  
The NC r e s u l t  i s  a l s o  a s  expected.  I t  shows t h a t  f r u g a l i t y  
of  popula t ion  i s  impor tan t  f o r  an economy t o  grow ( i n  t h e  NC 
c a s e ) .  I f  a l l  r e sou rces  a r e  f u l l y  u t i l i z e d ,  less sav ing  and 
h ighe r  consumption would r e s u l t  i n  an i n c r e a s e  i n  p r i c e s  and an 
accumulation dec rease ;  which i s  e x a c t l y  what i s  happening i n  
t h i s  s imu la t ion .  
The b r i e f  d e s c r i p t i o n  of  s t a t i c  and dynamic r e s u l t s  i n  t h e  
two prev ious  s e c t i o n s  ha rd ly  does any j u s t i c e  t o  t h e  complexity 
o f  t h e  model. There a r e  many outcomes t h a t  a r e  more i n t e r e s t i n g  
i f  s e c t o r a l  r e s u l t s  a r e  desc r ibed  i n  d e t a i l .  But a t  t h i s  pre- 
l iminary  s t a g e ,  it i s  b e t t e r  t o  r e s t r i c t  o u r s e l v e s  t o  t h e  more 
aggregated r e s u l t s  because themored i saggrega t ed  r e s u l t s  may de- 
pend much more on choskn parameter va lues ,  whereas t h e  aggregated 
r e s u l t s  can be s a f e l y  regarded a s  being more s e n s i t i v e  t o  t h e  
p a t t e r n  of c l o s u r e .  
From t h e  above ana lyses  t h e  fol lowing o b s e r v a t i o n s  can be 
made a t  t h i s  s t a g e .  The f i r s t  two o b s e r v a t i o n s  a r e  more impor- 
t a n t  f o r  t h e  purpose o f  t h i s  paper.  
( 1 )  For t h e  a n a l y s i s  of  t h e  Japanese economy dur ing  per-  
i o d s  of  h igh  growth r a t e s ,  i t  seems t h a t  c l o s i n g  t h e  model i n  
t h e  F I  s p e c i f i c a t i o n  (endogenous urban l a b o r  and investment  pre-  
determined i n  t h e  p rev ious  y e a r )  does b e t t e r  than  t h e  NC type  
(endogenous inves tment ,  f u l l  employment of a l l  f a c t o r s  of pro- 
duc t ion ,  and exogenous l e v e l  of  t o t a l  f a c t o r s  a v a i l a b l e ) .  This  
obse rva t ion  comes from t h e  f a c t  t h a t  t h e  FI  model r e p l i c a t e s  
t h e  q u a l i t a t i v e  p a t t e r n  of economic growth and income d i s t r i b u -  
t i o n  ( s e e  s e c t i o n  5.2) . 
( 2 )  The degree  of  i n t e r r e l a t e d n e s s  among d i f f e r e n t  s e c t o r s  
i s  an impor tan t  f a c t o r  f o r  determining t h e  p a t t e r n  o f  economic 
growth. For example, t h e  l e v e l  of  i n t e r m e d i a t e  i n p u t s  from t r a -  
d i t i o n a l  s e c t o r s  t o  modern s e c t o r s  g r e a t l y  i n f l u e n c e s  t h e  l e v e l  
o f  we l f a re  o f  t r a d i t i o n a l  s e c t o r  popula t ion  i n  a  growing economy. 
A s  a  ma t t e r  of  f a c t ,  t h e  l e s s  i n t e r r e l a t e d  an  economy i s ,  t h e  
more growth " h u r t s "  t h e  t r a d i t i o n a l  popu la t ion  ( s e e  s e c t i o n  5.1) . 
( 3 )  A model t h a t  i s  b u i l t  u s ing  one base  yea r  (1960) can 
show complete ly  d i f f e r e n t  s t a t i c  and, e s p e c i a l l y ,  dynamic reac-  
t i o n s  t o  e x t e r n a l  o r  even i n t e r n a l  shocks when d i f f e r e n t  c l o s u r e s  
a r e  used. This  is  one warning t o  t h o s e  who model an  economy on ly  
us ing  one method (e .g . ,  n e o c l a s s i c a l  f u l l  employment model) ,  how- 
eve r  complicated t h e  model may be. 
( 4 )  The " t u r n i n g  p o i n t "  of economic development can be de- 
f i n e d  a s  t h e  t i m e  when s u r p l u s  l a b o r  i n  b o t h  r u r a l  and urban 
a r e a s  d i sappea r .  The t u r n i n g  p o i n t  t hen ,  f o r  t h e  Japanese  econ- 
omy may n o t  have a r r i v e d  du r ing  t h e  1960s because t h e  F I  t ype  of 
c l o s u r e  f i t s  b e t t e r .  
(5 )  The "migrat ion"  p a t t e r n  i n  Japan cannot  be expla ined  
by wage d i f f e r e n t i a l s .  The l e v e l  o f  t h e  urban investment  i s  t h e  
v a r i a b l e  which. s o  f a r  e x p l a i n s  t h e  p a t t e r n  of  migra t ion  both  
from econometric and model s imu la t ion  r e s u l t s .  
These a r e  a l l  t e n t a t i v e  obse rva t ions .  But t h e  way d i f f e r e n t  
c l o s u r e s  produce d i f f e r e n t  p a t t e r n s  of development, even i n  t h i s  
l a r g e l y  n e o c l a s s i c a l  gene ra l  equ i l i b r ium framework, i s  i n t e r e s t -  
i n g  and worth f u r t h e r  r e sea rch  i n  behaviors  of  d i s agg rega t ed  
agen t s  . 
APPENDIX 1: ESTIMATION OF THE EX ANTE PRODUCTION FUNCTION 
Ex ante produc t ion  f u n c t i o n s  f o r  s e c t o r s  1 ,  2,  and 3 have 
been e s t ima ted  us ing  t h e  fo l lowing  method. 
Avai lab le  in format ion  inc ludes  t h e  c a p i t a l  s t o c k  of  each 
s e c t o r  of  each v i n t a g e  (K ) ;  t h e  t o t a l  l a b o r  f o r c e  i n  each sec-  i v  
t o r  i n  t h e  base  year  ( L i ) ;  t h e  t o t a l  p roduc t ion  o f  each sec- 
t o r  i n  t h e  base year  ( Y i ) ,  and wage and r e n t a l  r a t e s  of  a l l  t h e  
necessary  yea r s  i n  t h e  p a s t ,  i nc lud ing  t h e  base yea r .  
Next, assumptions a r e  made a s  t o  t h e  behavior  of i n v e s t o r s  
and producers .  I n v e s t o r s  a r e  assumed t o  know t h e  ex ante pro- 
duc t ion  func t ions ,  and t o g e t h e r  w i th  e x p e c t a t i o n s  ( s t a t i c  o r  my- 
o p i c )  f o r  wages and r e n t a l s ,  t hey  f i n d  o u t  t h e  most e f f i c i e n t  
p o i n t  of p roduc t ion  and i n v e s t  a t  t h a t  p o i n t  of  f a c t o r  mixes. 
The c a p i t a l  goods t h u s  i n v e s t e d  now have p o s s i b l e  tech-  
n i c a l  f r o n t i e r s  wi th  more l i m i t e d  s u b s t i t u t i o n  p o s s i b i l i t i e s  which 
a r e  expressed i n  ex post produc t ion  f u n c t i o n s .  
The producers  a r e  t hen  assumed t o  use  t h e s e  c a p i t a l  goods 
i n  such a  manner a s  t o  e q u a l i z e  t h e  wages f o r  a l l  l a b o r e r s  i n  
t h e  same s e c t o r  u s ing  d i f f e r e n t  v in t ages ,  i . e . ,  
f o r  a l l  v 
These assumpt ions  produce  t h e  f o l l o w i n g  r e l a t i o n s h i p s :  
g iven t h e  assumed ex a n t e  p r o d u c t i o n  f u n c t i o n  t h a t  h a s  
t h e  CES form o f  
where t h e  s e c t o r  s u b s c r i p t  i s  s u p p r e s s e d .  
Then t h e  f i r s t  assumpt ion  ( t h a t  i n v e s t o r s  behave e f f i c i e n t l y )  
w i l l  p roduce  t h e  f o l l o w i n g  ex p o s t  f u n c t i o n  
1 
where 
where 
a ,  uv = e l a s t i c i t i e s  o f  f a c t o r  s u b s t i t u t i o n  
1  ( y = -  1  , u  = -  1  - P  v  1-pv 
e e 
w ( v ) ,  r ( v )  = expec ted  f u t u r e  wage and r e n t a l  
r a t e s  used  i n  inves tment  d e c i s i o n s  
f o r  c a p i t a l  goods o f  v i n t a g e  v. 
Then, since we have information on capital goods of each 
vintage and the present wage data, labor employed for pro- 
duction can be expressed for each vintage as 
when 
w(t) is the present wage rate. 
Then the production of vintage v is only 
The estimates of ex ante production parameters and all Lv 
and Yv are made by solving for each sector i and vintage v 
The solution is obtained by minimizing 
This method should be compared with the estimation method 
of vintage (ex post) production functions by Goldfeld and Quandt 
(1972). Their method requires no behavioral assumptions, but 
assumes Leontief production functions and, of course, requires 
. a sufficient number of observations. 
APPENDIX 2 :  EXPECTATION FORMATION FOR A BASE PERIOD 
The d e r i v a t i o n  of t h e  investment ,  de sc r ibed  i n  t h e  t e x t  a s  
t h e  d e s i r e d  investment ,  i s  s p e c i f i e d  a s  
where 
DDi = t h e  d i f f e r e n c e  between t h e  expected demand 
and t h e  a c t u a l  supply  c a p a c i t y  of  t h e  nex t  
pe r iod  
Expected demand is s p e c i f i e d  a s  
e e  6 C ( w i  , ri) 
* This  i s  equa l  t o  - e e  -, where C ( w  , ri) i s  t h e  c o s t  
Erf i 
func t ion  r e l a t e d  t o  t h e  ex a n t e  technology and w:,, rf  a r e  t h e  
expected u s e r  c o s t s  of l a b o r  and c a p i t a l ,  respectively. See 
Diewert (1974) . 
where 
D ; ' ~ + '  ( t )  = t h e  expected demand of s e c t o r  i i n  t h e  
per iod t + l .  This expecta t ion  i s  formed 
i n  per iod t 
A D i ( t )  = t h e  a c t u a l  demand f o r  good of s e c t o r  i i n  
period t 
y = adjustment parameter 
This expecta t ion  i s ,  by s u b s t i t u t i o n ,  
A value  of expected demand i s  needed f o r  t h e  i n i t i a l  per iod  
because t h e  expecta t ion  of any period depends on t h e  demands 
of a l l  p a s t  periods.* For convenience, t h e r e f o r e ,  a s  shown 
i n  t h e  equation above, it can be s p e c i f i e d  t h a t  t h e  i n i t i a l  
value of expected demand i s  t h a t  of t h e  base year  and t h a t  the  
expecta t ion  i s  formed by adding another  parameter,  t h e  p a s t  
t r e n d  growth r a t e  p l u s  one, g. 
Then t h e  above equation becomes 
This  i s ,  a s  i n  the  t e x t  
* I f  we a r e  su re  t h a t  l y J  <, 1 ,  then we could take  t h e  sum of 
a  f i n i t e  number of weighted p a s t  demands and approximate it a s  
t h e  i n i t i a l  value.  I t  can be s a i d  a t  t h i s  s t a g e ,  however, t h a t  
it i s  uncer ta in  whether (yl < 1 always holds f o r  a l l  s ec to r s .  
Y provided - < 1 .  Because t h e  value of g i s  assumed t o  f a l l  
53 
i n  between 1 and 1.3,  t h i s  assumption i s  more p l a u s i b l e  
than assuming y < 1 .  
APPENDIX 3: TABLES OF COMPARATIVE STATIC RESULTS 
LEGEND 
S e c t o r s  
S u b s c r i p t s  1 - 5 deno t e  s e c t o r s  1 - 5 :  
1 modern rnanufacturing s e c t o r  
2 t r a d i t i o n a l  rnanufacturing s e c t o r  
3 modern s e r v i c e  s e c t o r  
4 t r a d i t i o n a l  s e r v i c e  s e c t o r  
5 c o n s t r u c t i o n  s e c t o r  
6 pr imary  s e c t o r s  
V a r i a b l e s  
L 
Q 
W ( c o s t )  
W (income) 
Inves tment  
Mig ra t i on  
L-share 
Mod/Trd 
l a b o r  f o r c e  
o u t p u t  
wage a s  c o s t  t o  employers (wage d i v i d e d  by own 
s e c t o r  value-added p r i c e )  
wage a s  income t o  e a r n e r s  (wage d i v i d e d  by con- 
sumers '  p r i c e  index)  
Rea l  i nves tmen t  (nominal i nves tmen t  d i v i d e d  by 
c a p i t a l  p r i c e  i ndex )  
Mig ra t i on  p r e s s u r e  
Labor s h a r e  of  t o t a l  value-added 
R a t i o  of t o t a l  wage ea rned  by modern s e c t o r  
workers  t o  t h a t  ea rned  by t r a d i t i o n a l  s e c t o r  
workers  
~ o d / T r d ( p c )  R a t i o  of  a v e r a g e  p e r  c a p i t a  wage i n  modern sec- 
t o r s  t o  t h a t  e a r n e d  i n  t r a d i t i o n a l  sectors 
G D P  GDP i n  c o n s t a n t  p r i c e s  
S o l u t i o n s  
HI 10% h i g h e r  p r o d u c t i v i t y  i n  s e c t o r  1 
H2 10% h i g h e r  p r o d u c t i v i t y  i n  s e c t o r  2 
H3 10% h i g h e r  p r o d u c t i v i t y  i n  s e c t o r  3 
H4 10% h i g h e r  p r o d u c t i v i t y  i n  s e c t o r  4 
H5 10% h i g h e r  p r o d u c t i v i t y  i n  s e c t o r  5 
H6 10% h i g h e r  p r o d u c t i v i t y  i n  s e c t o r  6 
HS1 10% h i g h e r  e l a s t i c i t y  o f  s u b s t i t u t i o n  i n  s e c t o r  1 
HS2 10% h i g h e r  e l a s t i c i t y  o f  s u b s t i t u t i o n  i n  s e c t o r  2 
HS3 10% h i g h e r  e l a s t i c i t y  o f  s u b s t i t u t i o n  i n  s e c t o r  3 
HR1 50% h i g h e r  t a r i f f  r a t e  i n  s e c t o r  1 
HR2 50% h i g h e r  t a r i f f  r a t e  i n  s e c t o r  2 
HR6 50% h i g h e r  t a r i f f  r a t e  i n  sector 6 
HX1 10% h i g h e r  wor ld  t r a d e  i n  s e c t o r  1 goods 
HX2 10% h i g h e r  world t r a d e  i n  s e c t o r  2 goods 
HSV 10% h i g h e r  s a v i n g  p r o p e n s i t y  o f  wage e a r n e r s  
( o n l y  NC) 
HI 10% h i g h e r  nominal i n v e s t m e n t  ( o n l y  FI) 
TRC consumers '  t a s t e  more toward goods o f  s e c t o r s  2, 
4, and 6 
HC1 10% h i g h e r  t r a i n i n g  c o s t  i n  s e c t o r  1 
HC2 10% h i g h e r  t r a i n i n g  cost i n  sector 2 
Table A3.1. NC s o l u t i o n s  i n  growth r a t e s  ( i n  pe rcen t ,  r e l a t i v e  t o  t h e  base  s o l u t i o n ) .  
Va r i ab l e  H I  H 2  H3 H 4  H5 H6 HS 1 H S  2 HS3 
L1 
L 2  
L3 
L4 
L5 
Q1 
Q2 
Q3 
Q4 
Q5 
Wl ( c o s t )  
W 2  ( c o s t )  
W3 ( c o s t )  
W 4  ( c s o t )  
W5 ( c o s t )  
Wl (income) 
W 2  ( income 
w3 (income) 
W 4  (income 
W5 (income) 
Investment 
Migra t ion  
L-share 
Mod/Trd 
Mod/Trd ( pc 
GDP 
al al 
---- E E 
crcr 0 0 tnrnuu 
O O C C  
U U -4 -4 
Y Y Y U  
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